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PUBLIC NOTICES 





TENDER OF POST 
GENERATING PLA 


_ (fenders are Invited for 


the PURCHASE, DISMANTLING 
and REMOVAL of STEAM GENERAT 
ING PLANT and the PURCHASE of 
certain LOOSE PLANT, viz.,_ Motor 
Alternators, Air Compressor, Electric 
Motors from the Post Office, Leafield 
Radio Station, Oxford. 
The plant to be disposed of may be inspected on 
application being made to the Engineer-in-Charge 
Post Office Radio Station, Leafield, Oxford. 
Forms of Tender, containing all particulars, can_b« 
obtained on application to the Controller, Post Office 
Department, Studd-street Depot (Accounts 


STEAM 


BY 


Rhode bk 
NT. 





Stores 
section), London, N.1, or the Engineer-in-Charge, 
Post Office Radio Btation, Leafield, Oxford. 


Tenders will be considered for ‘either the whole or 
part of the plant. 


Tenders will be received until 10 a.m. on Friday, 
the 26th Jane, 1931. 
The Postmaster-General does not bind himself to 


accept the highest or any Tender 
BY ORDER OF THE POSTMASTER-GENERAI 
"General Post Office, 


June, 1931 7103 





])epartment of Scientific 


AND INDUSTRIAL RESEARCH 
APPLICATIONS are INVITED for 
JUNIOR ASSISTANTSHIPS in_ the 


Physics and Aeronautics Departments of 
the NATIONAL PHYSICAL LABORA- 
TORY. Candidates should have a good 
Honours Degree in Physics or Engineering, preferably 
with some technical or research experience. The scale 
of pay for a Junior Assistant is £175-15-£235 plus 
Civil Service bonus (total at present rates £246-£319). 
There are prospects of promotion to higher grades. 
Superannuation provision is made under the 
Federated Superannuation System for Universities. 
Application must be made on a form to be obtained 
from the DIRECTOR, National Physical Laboratory. 
Teddington, to whom it should be returned - ar 
than June 30th, 1931. 74 








Royal Arsenal, Wool- 
WICH—ORDNANCE FACTORIES 
LABOUR SUPERINTENDENT 


REQUIRED 
Candidates must be between 30 and 45 
years of age, and must have had workshop 
training in an engineering establish- 
and experience of general workshop conditions 
of civilian staff 
questions of demarcation of 
work and machinery. piecework and wages. The 
upper age limit, may, if necessary, be extended In the 
ewe of candidates already serving under the War 
Department. 
ary (to which the 
bonus is added), £550, 
£20 to £700 per annum 





ment 


and questions affecting employment 


and labour, including 


Civil Service cost-of-living 
rising by annual increments of 
Bonus on £550 is at present 
£130. The post will be pensionable, but the candi- 
date selected will be required to serve on probation 
for a period not exceeding 2 years before being con 
firmed in his appointment 
Preference will be given to 
Application to be made not later than 


ex-Service candidates 
trd July on 








form to be obtained from the UNDER-SEC x ope 
OF STATE (C.5), The War Office, London, 8 
ie hi i104 
" , 
| yerbyshire Education Com- 
MITTEE. 


CHESTERFIELD TECHNICAL COLLEGE 


Principal W. R. PARSONAGE, B.Sc., M.I. Mech. I 

\ FULL-TIME LECTURER with good qualifica 
ions, to Take Charge of the Electrical Engineering 
Department. is REQUIRED from the beginning of the 
“utumn term Salary in accordance with the 
Burnham Award. together with an addition of £25 


for post of special responsibility Further particulars 


and a form of application may be obtained from and 
must be returned to the Principal, Technical College. 
Chesterfield, not later than July 11th, 1931. 
P. G. FEEK, 
Director of Education 
County Education Office, Derby 7113 





[eriot -WattCollege, Edinburgh 


DEPARTMENTS OF MECHANICAL 
ENGINEERING AND ELECTRICAL 
ENGINEERING. 
MECHANICAL ENGINEERING 


PROFESSOR A. R. HORNE, O.B.E., B.Sc., 
M.I. Mech. E., A.M.I.C.E. 
ELECTRICAL ENGINEERING : 
PROFESSOR F. G. BAILY, M.A., M.1LE.1 


FULL-TIME DAY DIPLOMA COURSES 
leading to professional recognition 
CLASSES COMMENCE 12th OCTOBER 
Full particulars from the College 


J. CAMERON SMAIL, O.B.E., Principal 
717 





(‘ounty Borough of Ipswich. 

/ HE ATING AND HOT WATER SUPPLY 
INSTALLATION FOR THE PUBLIC ASSISTANCE 
COMMITTEE OF IPSWICH 

Che Public Assistance Committee of Ipswich invite 
TENDERS for the EXTENSION of the HEATING 
and HOT WATER SUPPLY INSTALLATION to the 
New Casual Wards, &c., at Heathfields Institution, 
Woodbridge-road, Ipswich, in accordance with the 
plans and specification prepared by their Consulting 
Engineer, George W. Martin, M.I. Mech. E., M. Cons 

. 38, Arran-road, Catford, London, 8.E. 6. 

Plans and specification can oe seen either at the 
Committee's offices or at the Consulting Engineer's 

ce, and copies may be obtained on payment of a 
fee of One Guinea, which will be returnable on receipt 
of a bona fide Tender which is not subsequently with- 
drawn. Applications for plans and specification to be 
received not later than Ten o'clock on Tuesday morn 
ing, June 30th, after which date applications cannot 
be considered. 

The contractor will be required to pay such rates 
of wages as are recognised by the Trades Unions con- 
cerned or are generally accepted as fair in the respec 
tive trades in the district. 

The Committee do not bind 
the lowest or any Tender. 

By Order of the Committee, 
L. W. GREENHALG H, 
Chief Officer. 


themselves to accept 


Public Assistance Department, 





(Cc. R. KING.) 





The Engineer 


—_.>——_ 


PRINCIPAL CONTENTS OF THIS ISSUE. 
ARRANGED FOR CARD INDEXING. 
——. 


High-Speed Gear Generator @. 686) 
(With a Two-page Supplement). 


The Kill van Kull Bridge—No. II. 
Indirect Systems of Heating Boilers. «. 67) 


The Electricity Commissioners’ 
Returns. 


British Foundrymen’s Convention. 


(P. 688) 

THE ENGINEER, !19 6- 31 

The Newcomen Society at Sheffield. «. sss) 
THE ENGINEER, 19.-6- 31. 

Mass Production. «. «ss 
THE ENGINEER, 19-6. 31. 
The Bologna-Florence Direttissima 
Railway. @. 67) 
THE ENGINEER, 19 .- 6. 31. 


THE ENGINEER, 19-6. 31. 


(P. 670) 


THE ENGINEER, 19-6 - 31 


THE ENGINEER, 19-6 - 31. 


(P. 672) 
THE ENGINEER, 19. 6- 31 
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PUBLIC NOTICES 


PUBLIC NOTICES 





A nstruther Harbour. 

The Anstruther Union Harbour Commissioners 
— prepared to receive TEN 8S rs the WIDEN- 
ING of the WEST PIER and BREAKWATER . the 
PRESSURE GROUTING of the WEST SEA WALL 
and MIDDLE PIER, the RENEWAL of QUAY 
SURFACES, and relative works. 
The plans and other contract documents can be seen 


at this office and at that of Messrs. D. and C. 
Stevenson, Civil Engineers, 84, George-street, Edin- 
burgh, from whom a copy of the schedule of works 


and form of Tender can be obtained on payment of 
Three Guineas, which will be returned on receipt of 
a bona fide Tender with the schedule duly Willed up 
and not withdrawn before 6th August, 1931. 





Tenders, marked Anstruther Harbour Works,"’ 
must be lodged with the undersigned not later than 
Twelve Noon on Tuesday, 7th July 

The Commissioners do not bind themselves to 
accept the tr or any Tender 

{ACKINTOSH ond WATSON, 
Clerks to the Commissioners. 

National Bank Buildings, 

Anstruther 
17 th Jane, 1931. 7129 
Te J ze Conservancy Board 
AND THE LEE CONSERVANCY CATCH- 
MENT BOARD. 
AP POINTMENT OF JOINT DEPUTY 
ENGINEER. 
The Lee Conservancy Board and the Lee Con- 


servancy Catchment Board invite APP. Lik ATIONS for 

this APPOINTMENT. 

The salary will be £500 per annum, rising by annual 

increments of £50 to £650 per annum 

Candidates must be Chartered Civil Engineers and 

have had cons derable experience of River and Canal 

Engineering. gentleman appointed will be 

required to act es deputy to the Engineer of the two 

Boards and to perform such - a as the Board may 

from time to time assign to hin 

He will be required to devote ‘the whole of his time 

to the office 

Applications, on forms to be obtained from the 

undersigned, accompanied by copies of recent testi. 

monials and endorsed ‘* Joint Deputy Engineer,’ 

must be delivered to me not later than the 9th July, 
93 

. _—_— of members of either of the two bodies 





19, Tower-street, Ipswich, 
June, 


16th 1931 7114 





will be regarded as a disqualification. 
R. HOBDAY 
Clerk and General Manager of the Lee 
Conservancy Board, and Clerk of the Lee 
Conservancy Catchment Board. 
Ilead Office, Surrey House, 
Victoria Embankment, London, W.C. 2, 
17th June, 1931. 7111 





Metropolitan Water Board. 


TENDERS RA Bed SUPPLY OF 

The Metropolitan w ater Board invite TENDERS for 
the SUPPLY of the undermentioned STORES and 
SERVICES, &c., for the period of twelve months, 
commencing Ist August, 1931 :— 
Tender No. 

2. Brushes, Brooms and Handles. 
5. Cotton Waste, Engine Wipers. 

House Flannel, &c. 
. Lead, Zine and Glass 


Hemp, Rope, 


13. Oilman’s Sundries, Soaps, Tar, Gas Mantles, 
Metal Polish, &c 
14. Packings, Rubber Goods, Hose and Leather 
Belting, &c. 
15. sh Varnishes, Linseed Oil, Turpentine, 
c. 
18. Serap Iron—Purchase and Removal of. 


24. Electric Lamps. 

Tenders must be submitted on the official forms, 
which may be obtained from the Chief Engineer by 
personal application at the offices of the Board (Room 
155) or upon forwarding a stamped addressed sack 
envelope. 

Applicants should refer to the number of 
Tender for which forms are required. 

Tenders, enclosed in_sealed envelopes, addressed to 
“The Clerk of the Board’’ and endorsed in the 
manner indicated in the form of Tender, must be 
delivered at the offices of the Board (Room 122) not 
later than 11 a.m. on Wednesday, 24th June, 1931. 

The Board do not bind themselves to accept the 
lowest or any Tender. 

G. F. STRINGE 


Clerk of the Board. 


the 


Oifices of the Board, 
bery-avenue, E.C. 1, 
5th June, 1981. 


73, 
TART 





W est Gloucestershire Water 


COMPANY. 
DISPOSAL OF SURPLUS PLANT. 

NDERS are rT eD. for the PURCHASE of 
SURPLUS PUMPING PLANT at Shipton Moyne, near 
Tetbury, Glos. 

The plant consists of a Pair of Robey Coupled Com- 
pound Class E Steam Engines, 110 B.H.P., 12in. pies 
2itin. by 26in. stroke, driving through gears 
variable stroke Well Pump, 18in. dia. and 200ft. lift. 

Particulars will be forwarded on application. 

Tenders, marked “‘ Surplus Plant,"’ to be delivered 
by first post on Wednesday, July ist, 1931, to West 


Gloucestershire Water Company, Kingswood, Bristol. 
Ss. F. ANDREWS, 
7110 Secretary. 


PUBLIC NOTICES 





PATENTS AND 1928 

+ . ° “2 

Totice is Hereby Given that 
oe SIR ALFRED HERBERT, of Dunley Manor, 
near Whitchurch, Hampshire, and FRANCIS 
WILLIAM ELSTUB, of 30, Coniston-road, Earisdon, 
Coventry, Warwickshire, SEEK LEAVE to AMEND 
the SPECIFICATION of the Application for Letters 
Patent No. 345,366, in respect of an invention entitled 

Apparatus for Lapping Rollers.’ 


DESIGNS ACTS, 1907 TO 


Particulars of the proposed Amendment were set 


forth in No, 2212 of the Official Journal (Patents), 
published on June 10th, 1931. 

Any person, or persons, may give Notice of 
Opposition to the Amendment by leaving Patents 
Form No. 19 at the Patent Office, 25, Southampton- 
buildings, London, W.C.2, within one calendar 
month from the date of publication of the said 
Journal 

W. 8. JARRATT, 
Pi2l4 Comptroller-General 





Stockport Corporation Water- 


GOYT VALL ey SUPPL ¥—CONTRACT B. 
FERNILEE RESERV 

TENDERS are INVITED for the ‘CONSTRUCTION 
of the above RESERVOIR and ANCILLARY WORKS, 
in the Valley of the River Goyt, about two miles 
above Whaley Bridge. 

These works will include the Excavation and 
Refilling with Concrete and Puddle of the usual 
Trench across the valley, and the Formation of an 
Earthwork Embankment, with a Puddle Core. as well 
as the Construction of a Discharge Tunnel, Valve Shaft, 
Waste Weir, Waste Watercourse, Tailbay and Meter 
House, also some Short Lengths of Pipe Lines and of 
Carriageways 

Plans and drawings may be seen and copies of the 
specification, schedule and form of Tender obtained on 
application to Messrs. H and Sons (Man 
chester), Civil Engineers, 40. Kennedy-street, Man- 
chester, upon deposit of a cheque for Five Guineas. 

This sum will be returned to the tenderer provided 
that he shal! have sent in a bona fide Tender and shal! 
not have withdrawn the same and shall have returned 
the documents lent to him. 

A limited number of sets of drawings (uncoloured) 
are available and will be lent to persons tenderi 
priority of application on receipt of the sum of 0 
Guineas, which sum will not be retur 

Sealed Tenders, endorsed “* Goyt Valley Supply. 
Contract B,”’ and addressed to the “‘ Chairman of the 
Waterworks Committee,” must be delivered at the 
Waterworks Offices, Town Hall, Stockport, not later 
than the 18th day of July, 1931 

The Corporation does not bind itself to accept the 
lowest or any Tender. 

ROBERT HYDE, 


Town Clerk. 
Town Hohl. yo 


une 12th, 7109 





Corporation Water 


Y " 
N ewbury 
s UNDERTAKING. 
ATTENDANT AT WAT ae. ms Ss STATION. 
APPLICATIONS are INV by the areeary. 
Corporation for the APPOINTMENT of RESID 
ATTENDANT at the Water Pumping Station c 
Fisher’s-lane, in the Parish of Cold Ash, to take effect 
on or about the 15th September, 1931. 
A weekly wage of £3 will be paid and house (free 


of rates and water charges) and lighting will be 
provided. 
Preference will be given to candidates who have had 


experience in Electrically Driven Bore-hole Pumps 
(alternating current). 

Applications, accompanied by copies (not originals) 
of not more than three recent testimonials, should be 
addressed to and should — the undersigned not 
later than the 14th July next 
8. WIDDICOM BE. 

Town Clerk 
Municipal Buildings, Newbury, 
1€éth June, 1931. 





SITUATIONS OPEN 


or Testrmontais, NOT Onremais, oniese 
SPECIFICALLY REQUESTED. 


COPIES 














REQUIRED, Thoroughly 
Lorries, Boiler and Furnace 
Work. Only practical men with road experience and 
who are prepared to travel the country need apply. 
Must have undeniable references. 
Write, stating clearly experience, 
and references, Box 4455, 
toria-street, 8.W. 1 


SNGINEER FITTER 
4 conversant Steam 


salary expected, 
* Homefinders,”"" 74, Vic 
P1221 a 





IRM of gomere CTIONAL ENGINEERS in the 

North-East of England DESIRES to EMPLOY 
ONE or MORE. JUNIOR ELECTRICAL DRAUGHTS 
MEN or ENGINEERS, to assist in the Preparation 
and Lay-out of Electrification (Power Distribution and 


Controls) of Iron and Steel Works.—Write, Box 
Z.R. 672, c/o Deacon's Advertising Offices, Fenchurch- 
avenue, London 7118 





SITUATIONS OPEN (continued) 
Page 2. 


SITUATIONS WANTED, Page 2. 
AUCTIONS, Page 86. 
PARTNERSHIPS, Page 2. 
MACHINERY, &c.. WANTED, Page 86. 
PATENTS, Page 2. 
MISCELLANEOUS. Page 2. 
AGENCIES, Page 2. 
FOR HIRE, Page 86 
EDUCATIONAL, Page 2. 


BUSINESSES and PREMISES 
(For Sale, ete.) Page 86. 


FOR SALE, Pages 2 and 86 
WORK WANTED, Page 8€. 


For Advertisement Rates see 
Leader Page. 
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SITUATIONS OPEN (continued) 





SITUATIONS WANTED (continued) 








AGENCIES 














NSPECTOR for Gauging and Checking Parts for 
Electric Motors. 8S.E. London. State experience 

and salary required.—Address, 7127, The o3re 

Office. 7127 


S P DRAUGHTSMAN, 12 Years and and 
olf, ae ne “ pions. steel wo. 
here 


steel inspector, RK anyw 


urgently.— 
Address, P1207, The Aa. Office. 1207 B 





( UTSIDE REPRESENTATIVE for Constructional 
Engineers in South, with thorough knowledge of 


Structural Steel Work. Commercial experience desir- 


able, but not essential, but applicants must be of 
good appearance and address.—Reply, stating age, 
qualifications, and salary required, to JAMES 
SMITH, amwesthy,, Poole, Dorset. 7122 a 





ppeqnrcnox EXECUTIVE, Age 28-35, RE- 

QUIRED by well-known weSincisine’ Com- 
pany. University degree or equivalent in engi- 
neering preferred; four to five years’ workshop 
experience essential. Must have really first-class 
knowledge of Wor t ern 
Production Methods acquired while holding 
executive position. Present salary should approxi- 
mate £1000 per annum. Strict personal and 
business reference requi . 

Address in confidence, stating age and giving 
detailed chronological statement of education and 
career, with salaries earned, 7120, The Engineer 
Office. 7120 A 





EQUIRED for WEST AFRICA, ENGINEER for 
Inland Water Shipyard; must have ex 
ence Hull Construction and Repairs, Marine Engi- 
neering ; Practical Engineer Shop and Yard 

Experience essential. 

Also REQUIRE qualified ENGINEER for same 
yard, with thorough Engineering experience; prac- 
tical experience Boiler Construction, Moulding, 
Blectricity, including Welding 

th cases preference given to epoliconts with 
appropriate engineering diplomas; age 30-38. 
ddress, 7126, The Engineer L 7126 A 





Yor ELECTRICAL ENGINEER REQUIRED by 
Maaufacturers’ London Office; knowledge of 
German and estimating experience essent: State age, 
salary, references.—Address, 7123, The Baste Ot. 
3 A 


RAUGHTSMAN REQUIRED for Growing Firm 
manufacturing Builders’ and Contractors’ Plant. 
Candidates must have had workshop ex aoe and 
be accustomed to General Engineering Desig A 
knowledge of Hoisting and Concrete Mixing Machinery 
is desirable, but not essential. 
Applicants should state age, salary peantoed. &c., 
when applying by letter in the first instance 


t —. SA ee Ltd., Festen-seed,, Brixton, 
yndon, 8.V 








CXEERIBECED, DRAUGHTSMAN, with 5 
4 knowledge of Design of St Wes i Steel Work 
and Gravel-screening Plants, WANTED for General 
Engineering Works, East Midlands. 
Address, stating age, experience and salary re- 
eubel. P1338. The Engineer Office. P1228 «a 


De ATTENDANT and ENGINE-DRIVER 
WANTED to Take a Shift in Engine room and 
. Knowledge of Battery Mainten- 
ance essential. Wages £2 18s. 6d. per week. Age not 
to exceed 40 years. Good cottage provided st 
rent. Appointment subject to provisions of Asylums 
Officers’ Superannuation Act, 1909. 

Apply by letter only, enclosing copies of testi- 


monials, to— 
THE STEWARD 
Netherne Mental Hospital, Coulsdon, oun. 





A 
_—_ 





SITUATIONS WANTED 





B. Se. (Hons.), G.I. Mech. E., 24 Years of Age, 

34 years’ works and drawing-office experience, 
SEEKS POSITION, with prospectse.—Address, P1222, 
The Engineer Office. P1222 B 





UYER, 14 Years’ ye Engineering ions. 
Materials, machin er- 
getic, first-class refs., DESIRES POST. where qualifies. 


tions of valu 
Address, Pl 1205, The Engineer Office. P1205 B 








IVIL ENGINEER DESIRES APPOINTMENT ; 
20 years’ experience survey, construction, main- 
tenance railways abroad; speaks Sp and 
Portuguese.—Address, P1231, The Engtneet Ofc 
h 





{)NGINEER, Mechanical Production, Age 30. Public 
school, apprenticed La 

technically ey experienced , a —. cea 
c m chemical plant, gen. engineering. 

DESIRES IMMEDLATE POST with prospects.— 

Address, P1227, The Engineer Office. P1227 8B 








| gee (35, Single), Just Completed Six Years 
as assistant superintendent neer with im- 
portant steamship lin 
excellent references, 


DEStRES POSITION. Widdress, 





P1226, The Engineer Office. P1226 B 
IINGINEER, with 11 Years’ Selling Experience, 
also inside knowledge, DESIRES CHANGE after 
Aug. Ist. Position of sales manager or assistant with 
possibilities of promotion would be acceptable, or any 
position of responsibility. Resident London.— 

Address, P1204, The Engineer Office. P1204 B 





| ee op rao MECHANICAL and ELECTRICAL 
ENGINEER, A.M.LE.E., now on sales, North 
of England, DESIRES CHANGE to > or 
South. Commercial or technical. 

ng and German.—Address, P1177, a, Enatneer 
Office. 


i: 





| ett costs srt WORES pg 
UIRES POST; take sole control; accura 

production, oat FY and overhead costs, ae 

stores control, labour problems, and general works, 

stores and office organisation; middle-aged and con- 

versant with practically all branches of the industry. 

Moderate salary.—Address, P1230, The aaa Office, 
230 B 





OCO. ENGINEER DRAUGHTSMAN, A.M.LL.E., 
DESIRES POST, any capacity, at home or 
abroad; 3 years shops, 8 years D.O., tech. coll. 
certificate, National Diploma, fluent Spanish and 
French, wide experience; 4 years with engineering 
firm in Spain. Good refs.—Address, P1210, The 
Engineer Office. P1210 B 





NV AINTENANCE ENGINEER (Mech.), 29, Prac- 
1 tical and technical experience popes xo 


economical supervision duties, material 
sitnation 5¢ years, 18 mts. chief, REQUIRES 
( 3 


Accept assist.—Address, P1211, The 
Engineer Office. P1211 B 





N ECHANICAL and STRUCTURAL DESIGNING 

ENGINEER, 3 years’marine, 34 years” oil seguety. 
2+ years’ general experience, including reinforced co: 
crete and heating and ventilating. address, Pui7s, 
The Engineer Office. Pi178 B 





N ECHAMICAL and STRUCTURAL DESIGNING 
1 ENGINEER, 3 years’ marine, 34 years’ oil re- 
finery, 2¢ years’ general experience, DESIRES 
POSITION, home or abroad.— Address, P1178, The 
Engineer Office. P1178 B 





BCR AMBOAL, ENGINEER and WORKS MAN- 

ER, A.M.I. Mech. E. (44), D.O. works 

M's co ~.— a moder: ks p ice, 

excellent record and references, DESIRES RES ON- 

SIBLE POSITION, public or private wi 
sions, maintenance or 

P1209, The Engineer | Office. 


administration.—Address, 
P1209 B 





S°r= AMERICA.—To British Manufacturers. 
The Prince of Wales has given the nation a 
splendid lead. why 3 — it up and send me out 
there? I am an commercial executive (45), 
speaking Spanish, Enelish, French and German, and 
have long experience and good in 
speaking countries. Enterprising policy a 
Address, P1206, The Engineer Office. P1206 








0-DAY, Business Demands a Well-planned Sales 
icy. An ENGINEER and SURVEYOR, who 
arkets over an 
FERS his SER- 
toa NU that can put Onis technical and 
wledge into the Fa up ot bigger 

business. ——_ particulars address, P1218, The 
Engineer Office. P1218 B 


NY EN wa FIRM which Contenesotye 
ge bes 8 bonnes, 7. sales s cresnien 


Caleu Mery ith EPRE- 
SENTATION RS a ritish Firm of ‘igh Re ity 
and wide connections. 

Established in that city for over a cen 


Address, P1116, The Engineer Office. Piiie D 





EADING CALCUTTA FIRM, Established Over 100 
years, contractors to Indian Government, 
ways and other public bodies, giemty representing 
GONSLDER an British engineering firms, are EN 
AGENCY for High-gra'e Enginesrt 


Specialiti 
worve Sy letter only to JOHN SHAW —. SONS, 
VERHAMPTON, LIMITED, Wolverh: 4 ry 
D 





ONDON AND EXPORT.—Experienced LONDON 

AGENT will CONSIDER PROPOSITIONS from 

Engineering and Allied Manufacturers desiring develop 

these markets.—Address, P1208, The seg See. 
"12 D 





oO a Power Stations, High-power Boiler- 
and Cement Manufacturers.—CHEMICAL 
ENGINEER, experienced design and treatment for 


treatm of effluent and siudge, OPEN 
to OFFER suitable. EMPLOYMENT from_established 
firm. Details on request.—Address, P1224, 
Engineer Office. P1224 B 





JORKS MANAGER, Disengaged, Shortly SEEKS 
APPOINTMENT. Good organiser, splendid 
record ; wide experience with largest firms, England 
and United States.—Address, P1215, The Engineer 
Office. 1215 B 





= JENGINEER (25) DESIRES POST; Eight 


practical and technical experience, 
dhorensh kasuteden of Diesel engines.— Address, 
P1219, The Engineer Office. P1219 B 





OUNG MAN ReQUIERS Good OPENING, Firm 

Constructional Engineers. Thorough basic 

technical education, exams. equivalent matriculation ; 

interested bridge construction, good knowledge higher 

——- stress, bending moments, sheer force dia- 

work home or abroad; knowledge French 
fangease. —Address, P1216, The meee See 

"1216 B 





8 Years’ Sea-going ENGINEER, Age 30, B.O.T 

certificate, turbine, reciprocating and Diesel 

engine experience, also Sco’ and water-tube boilers, 

superheated and oil fuel system, SEEKS POSITION 

— Address, 7121, The Engineer Office. 
7121 B 


UGHTSMAN DESIGNER, Good Experience in 
the design of small high-speed Diesel engines, 
also petrol engines, used to controlling D.O. Sections ; 
age 37.—Address, P1220, The Engineer a 
?1220 B 


at home or abroad. 








RAUGHTSMAN, 10 Years’ Experience, Industrial 
handling plants and Qquesarions work, will 


COTLAND.—MANUFACTURERS’ REPRESENTA- 
TIVE of standing with well-established connec- 
tion, would ENTERTAIN AGENCY for reliable 
British-made selling to hardware factors and 
engineers, &c.—Write, Box c/o ** F5," W. H. 
Smith and Son, Ltd., Advertising Agents, Black- 
friars, Manchester. P1179 Db 





MISCELLANEOUS 


ENGINEERS — 


We offer you the finest ont most complete | book 
on Engineering Careers ev 
FREE of charge. This book contains 180 pages of 
ae A Ae advice. It also contains 











details A.M.LC.E., A.M.I. Mech. E., 
ALE, Adttie. pat ae =. M.R. San. L, 
FS PO. C. and G., ete., Exame., 


—- hamper ‘Courses in all branches of Civil, 
Mechanical, cal, L ay! Wireless, Aeronautic: 
and “Talkie” — 


ap and explains the cases 
advan’ Appointments De 
WE AL’ NE “GUARANTEE NO PASS—NO FEE. ‘ 
You owe it to yourself to read our Handbook. Send 
to-day, stating branch or subject of most interest. 
BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY. 


22, Shakespeare House, 29-31, Oxford St..W. 1. 
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PATENTS 


RITISH PATENTS 202,319, 219,708, 154, po 
277,657, 214,647, 221,826, 315,422. and 338, 
to ** Hubs for Cycles,” are FOR SALE or 





Prepare Schemes and Contract Work. Finished | relating 
ngs.— ress, The or —Apply to 8. SOKAL. Chartered Patent 
Sevstags.—Ase Fi2a8, Engineer as b Agent, 1, Gt. James-street, London, W.C. 1. 7068 # 








) ie ——y FOREMAN (46), 16 Years in Entire 
thorough practical knowledge all branches 
foundry work, hyd: ic an engineering, 
malleable cast iron and_ brass. xeel. ref.—Address, 
P1175, The Engineer Office. P1175 B 


INGS PazeNe AGENCY, Lid. (B. =, KING.- 
Agent, G.B., U.S., Can.) 

* Advice handbook ** and consultations on Patents and 
Trade Marks FREE.—146a, Queen Victoria-street, 

London, E.C. 4. 45 years’ ref. “Phone: Central 0682. 
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PARTNERSHIPS 
XCEL Lent OPENING for a Good Practical 
ENGINEER with £3000 to join old-established 


esha! , Firm. State age, experience.— 
Address, P1212, The Engineer Office. P1212 © 


£9 


London Representative ; 
‘Address. P1229, The Engineer Office. 








to £1000 INVES T. View Partner- 

ship, GENTLEMAN'S SON WANTED 

mees required.— 
P1229 © 





EDUCATIONAL 





({orrespondence (‘ourses|- 


or 
PREPARATION 
FOR THE 


xaminations 


or i 
INST. OF CIVIL EN CUTEERS. 
INST. OF MECHANICAL GRS. 
INST, OF STRUCTURAL ENGES. 
ype OF LONDON, —~ 


PERSONALLY CONDUCTED B 


Mr. Trevor W. Phillips, 


B.Se., Honours, Engineering. London University, 
M. Inst. C.E., A.M.I. Struct. E., M.R.S.I., 
F.R.8.A., Chartered Civil Engineer, &c. 


For full particulars and advice ap pa 


Loypow y 2 . CHANCERY Lanz, W.C. 





xford Correspondence College, 


EAUMONT HOUSE, OXFOR 
THOROUGH POSTAL PRE PARATION. FOR :— 
(ENGINEERING), Pass and Honours. 
RMLOE. co 
A.M.1L.M.E 
and also Electrical, Structural, Aeronautical, Auto- 


mobile and Marine Engineering Examinations 
Low fees—payable monthly. 50 Tutors, Individual 
Attention. Textbooks 1 


Prospectus from the Secretary. 





REPARATION for the Examinations of the Insti- 
tutions eh Civil and Mechanical Engineers is con- 

y A. Egerton Kidner, Assoc. M. Inst. C.E., 

ae Mech. E., 53, Victoria-st., 8.W. 1. Vieterte 1155. 
1232 & 


T.1.€.B. 
CORRESPONDENCE COURSES 


FOR THE 


PROFESSIONAL EXAMINATIONS 


A.M. Inst. C.E., A.M.I. Mech. E., A.M.I.E.E.., eto. 


Convincing proof that The T.I.G.B. training 
is found in the many 








HE PROPRIETOR of BRITISH PATENT No. 
146,226, dated July 26, 1916, relating | 5 
** Improvements in or relating to Under Reamers 
DESIROUS of ENTERING Ae AMIANGEMENTS 
by way of a LICENCE or otherwise reasonable 
terms for the purpose of EXPLOITING the above 
atent and ensuring its practical working in Great 
ritain.—All inquiries to be addressed to B. SINGER, 
Steger Building, Chicago, Llinois. 7078 





= OWNERS of PATENT No. 292.587 DESIRE 
—- NGE by way of LICENUE or other- 
reasonable terms for the COMMERCIAL 
DeveLoruent 4, a invention, which concerns 
* Improvements i el Injection Valves for Internal 
Combustion Engines." 
dda address EDWARD EVANS and CO., 
tees mae Chambers, 27, Chancery- aan, London, 
122. 





HE PROPRIETOR of BRITISH PATENT No. 
272,465 is PREPARED to SELL the PATENT 
or to LICENSE British Heandactunens to WORK 
thereunder. It relates to rovements in excavating 
devices.—Address, BOULT. sgt and a ye 
112, Hatton-garden, London, 





HE FROPRIESOS of BRITISH PATENT No 


thereunder. It relates to improvements in steam 
locomotives.—Address, BOUL and TEN- 
NANT, 112, Hatton- garden, London, E.C. 1. 7105 





HE PROPRIETOR of BRITISH PATENT No- 


for Cutting and Removing Wells,”” is DE 

of ENTERING into vARRANG EMENTS by 

way of a LICENCE or otherwise reasonable terms 

the purpose of EXPLOITING "he above patent 

and ensuring its practical working in coat Britain.— 

All inquiries to be addressed to B. SIN — on 
Building, Chicago, Illinois. H 





HF PROPRIETOR of BRITISH SATENT,, No. 

268,617, dated July 26, 1926, relating * Tag 
Price Marki eas ‘Abplying Machines,’ * is DESIROU s 
of ENTE G into ARRANG ee by way of a 
LICENCE or otherwise on reasonable terms for the 
purpose of EXPLOITING the above patent and 
ensuring its practical working in eri. Britain.—All 





inquiries to be addressed to B NGER, Steger 
Building, Chicago, Illinois. 7050 
HE OWNERS of PATENTS Nos. 272,221 and 


208,244, for “‘ Improvements in or relating to 
Percussion Ignition Devices for Projectiles and 


ANT of LICENCES there- 
under on reasonable terms.—For information apply to 
Messrs. LLOYD WISE pas co., New-court, 
Lincoln's Inn, London, W.C. 7119 # 





ASTIN olan. Bien. Rings, FI! 
Css ed b oe Y eter us} Pai Is) tuisted, 
Di 3 on- tals). K. 
pri ni TT “ENG RIN NG co., Rober 


pO TPhone eat grams, 43361. 115; rn 


CO® 


FOR DISPOSAL 
SAT SPECIAL CUT PRICES. 


HYDRAULIC PIPE BENDING MACHINE 
by Clarkson and Beckett. 
To bend steel pipes up to 6in. diameter 


HYDRAULIC PIPE BENDING MACHINE 
by Leeds Engineering Company. 

To bend copper pi up to 10in. diameter, 
steel pipes up to Sin. diameter, 





In excellent condition. Inspection invited, 


SEND FOR FULL DETAILS & PRICES 70 :-— 
GEO. COHEN, SONS ax CO, 
LIMITED, 


Gas Works Road, NEATH, 8. WALEs. 


Telephone, Neath 476. Telegrams, “* Residuals.” 





OR SALE, No. 6 Ruston NAVVY on Caterpil! am, 
in good condition; just finished job; £9 


offer. 
FOR SALE, TWO 24in. gauge Hudson 0-4-0 STF AM 
LOCOMOTIVES in good condition; £190 each or 


offers. 
Address, 7084, The Engineer Office. 7084 « 





R SALE by TENDER, High-class POWER 

PLANT. Owing to reorganisation of our works 
the following very high-class Steam Generating Plant 
is for ie by Tender :- 

Belliss and Morcom High-speed Triple. 
expansion Engine, direct coupled to Dick-Kerr 
Direct-current Generator, 500 kW, 330 r.p.m.. 220 
to ao volts, ounecund wound 

Combe- Barbour aie -speed Triple-expan- 
sion “Engine, direct coup! to British Westing. 

5» eee rrent Generator, 220 to 240 volts, 


400 
Three Lancashire Boilers, each 30ft. by &ft 
diameter, insured for working pressure of soo ib 
rT square inch. each fitted with F son's 


tent Super — - and Turbine ern wes, 
Hopkinson's ountings. 

H. Allen and Son High- ~ 5 oe. 

a Engi direct coupled to One T.H. 

irect-current nerator, 150 kW, 220 to tee vo its. 


All necessary Auxiliary Plant, comprising 
Edwards Dry Air Pump and Condenser, Centrifugal 
Pump. Boiler Feed Pump, and All-steel Steam 


Piping. 
Offers for the complete equipment or portions of 
a will be received up to 18th July. The plant 
be seen in operation at any time +? FALLS 
FOU NDRY, Belfast, and offers should be addressed 
7108 





R SALE, THEODO 
DRAWING INSTR ENTS SECOND - HAND. 
IN’S, 338, High Holborn, W.C 
ann anpeait Gray's A 
Fob LE. LEVELS. 
Wika uists BE eatbons SECOND - HAND. 
8. 338, High W.c. 
meee rays noe eat. Ex. 


So® 
OIL ENGINES. 


We have these in all sizes, with and 
without direct-coupled Generators. 








'!The cheapest Power Unit to-day is a 
guaranteed Crude Oil Plant, which we 
supply for Cash or on Easy Time Pay- 
ment Terms, to suit the Buyer. 


If you will tell us your requirements we 
will do our best to fill them. 


GEO. COHEN, SONS asp CO, 


LIMITED, 
600, COMMERCIAL ROAD, E. 14. 
Phone: East 6060. Ext. 31. 


For continuation of For Sale Adver- 
tisements see page 86. 


Spencer-Bonecourt Patent 
Waste Heat Boilers. 


Broadway Bldgs., Broadway, Westminster, 5.W. |! 











HE a PATENT No. 188,693, Relating 
to rovements in or relating to Fur 
naces for the tilisation of Bituminous Shale and 
the like, by Distillation and Su bsequent Combus- 
tion,”’—DESIRE to DISPOSE of the PATENT or 
to GRANT LICENCES to interested 


gatan 2, Stockholm, Sweden. 128 8 





FOR SALE 





pene pg re 

pages of Engineer’s Guide to S 
which are filled with typical results of 
T.1.G.B. Students. This testimony of former 
Students obviously provides the soundest 
reason why you too may enrol with The 
T.1.G.B. with every confidence in the issue 


Write to-day for “The Engineer's Guide to 
Success” — 128 — containing the 
——s A om pel 
that tnieresis Tee TO. 
Sor the 
one fee. 


THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN, 
76, Temple Bar House, London, E.C. 4 





(Founded 1917.) 


IR COMPRESSOR, by Pilkington 
diam. Ss oye. shin. yee 10in. 


iste diam. by 12in. stroke, 120 cu. ft. per min. 
JOHN CASHMORE, GREAT BRIDGE, 
STAFFS. 


BOILERS, TANKS and AIR 
RECEIVERS. 


New, ovennd 3 _. long A 5ft., Recs. a Ib. W.P. 
Lancashire 7ft., 80 Ib. 
Corniah Bolle 





ler, 30ft. b 
x (ie) zat. 4 6ft. Ns “80 >. w.P. 
a ls), 80ft. b: by 7 extra heavy. 


Hi. eT. DANKS (Netherton), LTD. 


ermakers and Engineers, Netherton, DUDLEY. 
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ADVERTISEMENTS 


If you have a VACANCY fo fill, 
If you require a SITUATION, 


If you want a MACHINE, 
FACTORY PREMISES. 
A CONTRACT, 
AN AGENT, 
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A Seven-Day Journal 


Destroyers for Portugal. 


\ conTRACT for the construction of four torpedo- 
boat destroyers has been awarded to Yarrow and 
Co.. Ltd., of Glasgow; by the Portuguese Government. 
There was keen international competition for the 
order. The new vessels are to be armed and equipped 
in accordance with modern principles. Anti-aircraft 
guns will be installed and thoroughly up-to-date 
apparatus for wireless communication, submarine 
signalling, echo sounding, and direction finding is to 
be fitted. The ships, each of which is to be 322ft. 
in length, will be driven by twin screws, and the 
makes have guaranteed a speed of 36 knots. They 
are to be turbine driven, steam being raised in Yarrow 
boilers at a pressure of 400 lb. per square inch, with 
the object of obtaining as high an efficiency as possible. 
Of the four ships, two are to be constructed entirely 
at the Seotstoun yard of the makers at Glasgow, while 
the hulls of the other two will be built at-the works 
of the Sociedade de Construcoes e Reparacoes Navaes 
in Lisbon. The construction of the two ships that are 
to be built in Portugal will be supervised by repre- 
sentatives of Messrs. Yarrow. The machinery, 
however, will be erected in this country and sent out 
to be fitted in the hulls. As the ships will have to 
operate to some extent in tropical waters, special 
attention is being directed to the ventilation of living 
and working spaces. 


Idle Tonnage. 


\NSWERING @& question in the House of Commons 
last Thursday, June llth, the President of the Board 
of Trade gave some interesting figures as to the 
number of ships of 1000 tons and over that are laid 
up. According to statistics supplied by the Chamber 
of Shipping, no less than 655 British vessels of that 
weight or over were laid up at ports in Great Britain 
and Ireland on April Ist of this year, the total idle 
tonnage being 3,034,700. Of these vessels, 57 were 
built in the vears between 1926 and 1930 inclusive. 
Including one that was built in 1931, the tonnage of 
such vessels was 305,300, or approximately 10 per 
cent. of the total British tonnage of the specified 
weight lving idle. No information was available as 
to the division of the laid-up tonnage between cargo 
vessels and passenger liners. For comparison with 
the British figures, the President of the Board of 
Trade gave corresponding information available with 
regard to the position of German, French, and Greek 
shipping. In mid-April, 1931, the German idle 
tonnage was 648,300; the French figure for April 
Lith was 310,900; and that for Greece on March Ist 
was 370,000 tons. 


Compagnie Generale Transatlantique. 


In these times of unparalleled crisis in freights 
the fact of a shipping company finding itself in 
financial difficulties does not usually evoke surprise, 
but in the case of the Compagnie Générale Trans- 
atlantique, which last week discharged its load of 
liabilities on to the State, the surprise was great, 
because the company seemed to be perfectly safe 
under the control of the State, and no one could 
have anticipated that it would have fallen so com- 
pletely from a position of apparently assured stability. 
There is much questioning in France as to how this 
could have happened. As the State provides the 
company with subsidies, it is supposed to keep a 
close watch over its finances, and if the State failed 
to appreciate the seriousness of the situation there is, 
it is said, something that needs explanation. Again, 
there is a subsidiary financial company and also 
companies enjoying monopolies in the supply of coal 
and in ship repairs, and the fact that they are all 
prosperous, and that the Compagnie Générale 
rransatlantique has alone come to grief, suggests 
to the public that an inquiry would not be out of 
place. Unfortunately, the collapse has occurred 
after a series of scandals that make the public more 
than usually suspicious. This attitude is obviously 
imfair to the Compagnie Générale Transatlantique. 
\nother surprising thing is the offer that has been 
made by Fabre-Fraissinet, the big shipping firm 
at Marseilles, to take over the Compagnie Générale 
Transatlantique. Fabre-Fraissinet have already 
absorbed the Chargeurs Réunis and the Sud 
\tlantique, and if their offer is accepted hy the 
Government they will secure practically a monopoly 
of French shipping. The general impression is that 
the Government will reorganise the Compagnie 
Générale Transatlantiqne. 


The Late Mr. Frank Bailey. 


lr is with regret that we have to record the death 
of Mr. Frank Bailey, engineer and joint manager of 
the City of London Electric Lighting Company. 
For many years Mr. Bailey was connected with the 
electricity supply industry, and his death removes 
one of the best-known and most enthusiastic workers 
in that field. Long before the steam turbine had 
established itself as a prime mover suitable for driving 
electric generators, he installed machines of that type 





in the Manchester-square and Sardinia-street stations 
of the Metropolitan Electric Supply Company whilst 
acting as that company’s engineer. Mr. Bailey com- 
menced his training in 1875 when he entered the work- 
shops of Bradley and Craven, makers of colliery wind- 
ing and pumping engines. Subsequently he entered 
locomotive works, and about 1881 became interested 
in electrical matters. In 1883 he joined the Tele- 
graph Construction and Maintenance Company, and 
after undertaking important work for that firm he 
was appointed resident engineer for the carrying out 
of the electric lighting of the Great Western Railway 
from Paddington to Westbourne Park. Mr. Bailey 
remained in charge of these works until 1887, when he 
joined Mr. J. E. H. Gordon, who had formed the 
Whitehall Electric Supply Company, which was 
acquired by the Metropolitan Electric Supply Com- 
pany in 1888. In October, 1889, he was appointed 
engineer to the Metropolitan company, and held 
that position until 1896, when he became a director 
of the company. In January of that year he was 
appointed engineer to the City of London Electric 
Lighting Company, and in that capacity carried out 
many important extensions and alterations at the 
Bankside station. Whilst with the Metropolitan 
Company he was also responsible for much notable 
work, including the preparation and plans of the 
Willesden generating station. He was a member of 
the Institution of Civil Engineers and served on the 
Council of the Institution of Electrical Engineers, of 
which he was also a member. 


Dr. Lander and the City and Guilds 
College. 


H. LANDER has been appointed to the 
Engineering at the Imperial College of 
Science and Technology as from September Ist 
next. Dr. Lander was educated in Eccles at the 
Modern Schoo! and later served his apprenticeship 
as a draughtsman with the Manchester Ship Canal 
Company. Having spent some time as assistant 
to a consulting engineer, he went to the firm of 
Heenan and Froude, Ltd., at the age of twenty-one. 
For three years he was alternately taking the Honours 
Course at Manchester University and working for 
his firm. His academic studies were rewarded when 
he was placed first class in honours B.Sc. He was 
awarded the Fairbairn prize in 1905, became M.Sc. 
in 1908, and D.Sc. in 1916. Between 1906 and 1916 
a number of firms in the Sheffield and Manchester 
districts employed him in a consultant capacity, 
while he held, at the same time, the post of Lecturer 
in Engineering at the Manchester University. For 
some years before the war the Home Office Humidity 
Committee employed him as engineer in charge of 
experimental work in connection with the ventilation 
and heating of spinning end weaving mills. As a 
Lieutenant in the R.N.V.R., he was principally 
interested in submarines during the war period. and 
one of his inventions was awarded £1000 by the 
Royal Commission of 1922. After the war he became 
connected with the Fuel Research Board under the 
Department of Scientific and Industrial Research 
and was successively Assistant, Deputy Director 
and Director. In addition he has served upon many 
Government Committees, including the Mines Depart- 
ment Advisory Committee, and he was Assessor to 
the Royal Commission on the Coal Industry in 1925. 
He is a member of the Institution of Civil Engineers 
and of the Institution of Mechanical Engineers. 
Arising from his activities he has written books upon 
‘Humidity and Ventilation in Cotton Factories ” 
and ‘Low Temperature Carbonisation,”’ besides 
contributing to the proceedings of technical societies. 


Tyne Coal Trade’s Plight. 


THE serious position of the coal export trade of the 
Tyne has been brought to the notice of the Secretary 
of Mines by the Chairman of the Tyne Improvement 
Commission, M:. H. P. Everett, and the Secretary, 
Mr. A. Blacklock. At a meeting of the Commissioners, 
held on Tuesday, June 16th, Mr. Everett said the 
position of the coal ports of the country and of the 
Tyne in particular should be known to the Department, 
and he therefore had an interview with Mr. Shinwell 
on May 2lst, with the object of stating facts and not 
of attributing the blame to legislation or persons. He 
pointed out that if the present ratio of reduction in 
exports from the Tyne was maintained the volume 
this year would be under 14,000,000 tons, as com- 


Dr. C. 
Chair of 


pared with 18,000,000 to 20,000,000 pre-war, 
20,000,000 in 1929, and 17,250,000 in 1930. He told 


Mr. Shinwell that there was a great anxiety for the 
future, and asked him if he realised that practically 
the whole of the reduced shipments this year were in 
export and that the home consumption had been 
affected very little. About 70 per cent. of the Com- 
mission’s revenue came from coal, and the reduced 
volume affected general merchandise traffic as well. 
In reply, the Secretary of Mines said the cause of the 
decline in volume of coal exports lay in the reduced 
demand for coal consequent upon the present depres- 
sion in business activity of almost every kind through- 
out the world. Coal industries abroad had been con- 
siderably developed since the war and there was now 
a large margin of surplus capacity in the major coal- 
producing countries of Europe. That had served to 
intensify the struggle for markets in such times as the 
present, when with the world-wide depression in trade 





Great Britain had to face increased competition from 
other coal exporting countries. After referring to the 
report of the recent delegation to Scandinavia, Mr. 
Shinwell said the present position was under con- 
sideration by the Central Council set up under the 
Coal Mines Act, which was representative of British 
coalowners as a whole. 


Miners’ Hours. 


A proposep draft Convention limiting the hours 
of work in coal mines was read for the first time at 
the International Labour Conference at Geneva on 
June 16th, the voting being 67 for its adoption and 
16 against. Many Government and employers’ 
delegates abstained from voting. According to the 
the terms of the Convention, the time spent in any 
coal mine is not to exceed 7} hours per day, and no 
underground work is to be done on Sundays or public 
holidays. If abnormal conditions of temperature or 
humidity are present in the mine, shorter hours are 
proposed. A prolongation of the time up to half-an- 
hour a day is allowed for workers doing preparatory 
or finishing work, and 60 hours overtime per year can 
be added, the extra time being paid for at one and a 
quarter times the normal rate. Employers of workers 
in underground lignite mines can increase the hours 
of overtime to 75 per year, and an additional 75 hours 
are allowed if special geographical or technical condi- 
tions exist. For open mines the terms of the 
Washington Hours Convention shall apply with the 
exception that overtime is to be limited to 100 hours 
a year. It is intended that the Convention shall 
come into force six months after its ratification by 
two of the members, Belgium, Czecho Slovakia, 
France, Germany, Great Britain, the Netherlands and 
Poland. Three years later the question of revision of 
hours and overtime is to be placed upon the agenda 
of the Conference. The second reading of the proposed 
Convention was taken yesterday, Thursday, but news 
of the result had not been received before we went to 
press. 


Harland and Wolff's Report. 


Tue report of Harland and Wolff, Ltd., for the 
year ending December 31st, 1930, states that after 
writing off £250,000 for depreciation the profit for 
the year was £105,745, and after adding £132,307 
brought forward from last year the directors propose 
to carry forward £238,053 to the next account. 
Although this amount stands at the credit of the 
profit and loss account, it is not represented by liquid 
resources available for distribution, and the directors 
therefore regret that they are unable to recommend 
the payment of any dividend. Although the output 
during 1930 was the highest of recent years, the rate 
of profit earned was not satisfactory, especially during 
the latter half of the year, when the amount of work 
in hand fell away rapidly. Unfortunately, there is no 
improvement in the situation, and at the present time 
there are only three vessels on the stocks and three 
being fitted out. Every effort is being made by the 
company to obtain further work, but there are few 
inquiries for new vessels, and it is impossible for the 
directors to forecast when the facilities of the com- 
pany are likely to be fully and profitably employed. 
The directors recognise that the fixed assets must be 
reduced very substantially from the amounts shown 
in the balance sheets in order to bring them into 
accord with the present-day values, and that the 
amount at which the investments in subsidiary com- 
panies are shown must also be reduced. Further 
more, the company is so affected by the position of 
its associated shipping companies that any action in 
regard to the value of the assets shown in the balance 
sheet must necessarily await the completion of the 
arrangements now being considered in connection 
with these companies. When these arrangements 
have been completed the directors will put before the 
shareholders a scheme for writing down the com- 
pany’s assets and reorganising its capital. 


Cold Storage. 


THE report of the Food Investigation Board of the 
Department of Scientific and Industrial Research, 
which was issued last Monday, shows that a consider 
able amount of knowledge is being gathered from the 
researches that are being conducted. For two years 
an investigation has been in progress in the laboratory 
as to the conditions necessary in cold storage if the 
“bloom ” of freshly killed meat is to be preserved, 
while a survey of the frozen lamb industry has been 
made. Data of the temperatures, humidity, movement 
of air and other factors affecting the meat in transit 
from New Zealand to England have been collected. 
and the question of the loss in weight of carcases has 
been studied. It has been found that if it could be 
marketed here as bacon both Australia and New 
Zealand could expand their exports of pig flesh to this 
country, and the Board considers that it is better 
that the pork should be imported into this country 
frozen and cured here rather than be exported in the 
mild-cured state. As regards the preservation of fish, 
the Board reports that undue emphasis is laid upon 
quick freezing. Even the most rapid freezing has no 
effect upon the occurrence of a profound alteration of 
the flesh. The temperatures in which haddock should 
be stored if they are to yield a normal cure by smoking 
are suggested. The question as to the best method of 
smoking is also receiving the attention of the Board. 
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The Kill van Kull Bridge, New York. 
No. IT. (Conclusion).* 


In our first article we discussed the construction of 
the main abutments and the erection of the south, or 
Port Richmond, section of the steel work of the arch. 
Taking our information from the Second Progress 
Report, which is dated March 2nd last, we now pro- 
ceed to describe the very considerable advance in 
the work of erection which took place in the inter- 
vening period of eleven months between the two 
Reports. Indeed, it is now confidently expected that 
the bridge will be opened for traffic in the latter part 
of the present year, which is a good deal in advance 
of the date originally anticipated. 

It will be recalled that the bridge is a two-hinged 
parabolic steel arch measuring 1675ft. between bearing 
points on the abutments, and that the arch is com- 
posed of two arch trusses spaced 74ft., centre to 
centre, apart. The web members of the arch trusses 
are arranged in forty panels of equal length. The 
bottom chord is of carbon-manganese steel having a 
cross sectional area of 980 square inches at the abut- 
ments and 580 square inches at the crown. The top 
chord is of silicon steel. 

The method of erection was, as explained in our 
first article, unusual, as it involved cantilevering 
from both ends with the assistance of falsework bents 
placed successively as the erection of the arch pro- 
ceeded. The ideal procedure would have been to 
have the two sections meet at the crown of the arch, 
but that would have meant that the necessary false- 
work bents would have obstructed the deepest 
portion of the navigation channel, and that was not 
permissible. It was therefore decided, as was 
explained in our first article, that the junction should 
be effected at a point much nearer the Port Richmond 
side than the centre of the arch. 


ArcH ERECTION. 


The steps actually followed in the erection will be 
readily understood by the diagram of erection pro- 
cedure—Fig. 17—which is reproduced from the Second 
Progress Report. The most advanced falsework 
bent used to support the Port Richmond, or south, 
section of the arch was arranged at panel point No. 7. 
The length of that section was, therefore, limited to 
fourteen panels. The Bayonne section, on the other 
hand, consisted of twenty-six panels and stretched 
to a point 248ft. beyond the crown of the arch. 

The erection of the south section was completed 
during March, 1930. Pier foundations for the false- 
work bents to support the north section of the arch 
had, enemaetinnes been constructed at panel points 





* No. L. appessed Jen 12th. 


FiG. 14--ERECTING FLOOR 





STEEL—JANUARY 21ST, 


Nos. 1, 2, 4, 7, 11, and 16. The piers at points Nos. 
1, 2, and 4 consisted of four groups of square timber 
piles tightly wedged in steel boxes braced together. 
The piers for the bents at panel points Nos. 7, 11, and 
16 were steel boxes containing H-section steel piles 
encased in concrete. All the piers were founded upon 
rock. Alternate bents were equipped with jacks, 
each of 3500 tons capacity, for the purpose of adjust- 
ing the vertical position of the arch trusses. 

A floating derrick was used to erect the bent at 
panel point No. 1 as well as the arch members of the 
first panel. The Bayonne approach traveller had, 
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FiG. 15—-ASSEMBLING TRAVELLER AT BAYONNE 
ABUTMENT 


by thav time, completed the erection of the abutment 
steel work and was in position to assemble the main 
span erection traveller on the top chord of the first 
panel. The steel work of the second panel was then 
erected as a cantilever arm, following which the 
falsework bent at panel point No. 2, which was 
equipped with jacks, assumed the load and freed 
bent No. 1. The third and fourth panels were next 
added as a cantilever arm, and the jacks at bent No. 2 
were then lowered so that the load of the arch was 
transferred to bent No. 4. As the erection pro- 
gressed, that bent was, in turn, freed by jacking up 
at bent No. 7. Similar jacking operations were 
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carried out as erection proceeded to and beyond the 
falsework bent at panel point No. 11, which assumed 
the load when the jacks at bent No. 7 were 
and was, later, relieved by jacking up at bent No. 16. 

The stresses which occurred during erection were 
such as to require an increase in the section of certain 
web members by the addition of temporary material 
In other cases, the section of the member was increased 
permanently, while at points both expedients 
were resorted to. The highest 
the support at panel point No. 16 in the north section 
To relieve them, a temporary toggle truss of steel 
posts and eyebars was assembled on the top chord at 
that point. This toggle was erected by a small 
traveller while the main traveller proceeded to erect 
the arch members between panel point No. 16 and the 
crown of the arch. With the toggle in place, erection 
was then continued to a point six panels beyond the 
crown to meet the south arch section previously 
completed. At that stage of erection, just prior to 
the closing of the two arch sections, the north section 
had a cantilever arm of ten panels and an anchor art 
of sixteen panels. 


lowe red, 


some 


stresses occurred in 


The closure at panel point No. 14 in the south 
section of the arch was effected by lowering both 
sections of the arch simultaneously to bear upon a 


16in. diameter pin in the lower chord, a process which 
required particular care and close co-ordination 
Guide castings were provided to ensure horizontal 
alignment of the trusses upon closing. The 
of fabrication and erection had been such, 
as to result in an actual error in alignment of less than 
lin. 

When the lowering of the two arch sections was 
begun, the opening at the pin at panel point No. 14 
was approximately 12in., as compared with a theo 
retical opening of over Iljin. The work of jacking 
was performed on October 3rd and 4th last year, and 
on the later day full contact was established and the 


precision 
however, 


arch was swung free of its falsework supports. The 
bridge was then in a three-hinged condition. To 
convert the structure into a two-hinged arch the 


insertion of a top chord member in each truss was 
required. The arch had been designed upon the 
assumption that, under the initial condition after 
closing, it would be three-hinged, with one hinge in 
the lower chord at the crown of the arch. A closing 
upper chord member at the crown would, under such 
condition, carry no stress. Under any condition of 
additional loading the arch would act as a two-hinged 
structure. 

Since the closing was actually effected at a point 
six panels south of the crown, it was necessary to 
compute the compressive stress which would exist 
in a top chord member at that point to meet the 
assumed conditions. In order to insert the closing 
member, a jacking force was applied to the arch at 
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pent No. 7 in the south arm, the resulting distortion | 


of the arch ring being such as would reduce the stress 
in the closing member to zero. _Under this condition 
the chord member was fitted in position, the rivet 
holes drilled and the rivets driven. A set of strain- 


vauge measurements made on the closing member with 








Fic. 16-—-ERECTING FIRST SECTION OF NORTH ARM OF BRIDGE—APRIL 9TH, 


the arch free of the falsework bents indicated that the 
actual stress in that member corresponded to the 
theoretical value within 5 per cent. 


ERECTION OF THE FLOOR. 


When the erection of the arch truss was completed, 
the remaining falsework bents and piers were removed, 
wire rope suspenders for supporting the floor system 
were got into position, and the erection of that system 
was begun. Main transverse floor beams occur at 
each panel point. At points where the floor system is 
suspended below the lower chord of the arch ring, 
four 3}in. wire ropes are attached to each end of a 
floor beam. These beams are connected by four road- 
way stringers in each panel. Transverse secondary 
floor beams support bulb beams which will form part 
of the reinforcement for the roadway concrete slab. 
Wind chords, steel roadway curbs, and lateral bracing 
for a footway on the west side of the bridge, complete 
the floor structure. The design of the floor system is 
such as to provide for the addition, later, of two lines 
of rapid transit railway or for increasing the width of 
roadway from 40ft. to 65ft. 

On the arch structure and on the approaches the 
bridge is to have a single deck. It was originally pro- 
posed that the deck should be designed for a capacity 
of six lines of vehicular traffic with a footway on each 
side. Further investigation of the possible require- 
ments for rapid transit passenger traffic and con- 
ferences with the North Jersey Transit Commission 
and the Suburban Transit Engineering Board led to 
the conclusion that it was desirable to make provision 
for rapid transit service over the bridge. It was 
found feasible, without undue increase in cost, to 
make the bridge structure strong enough to carry 
four lines of vehicular traffic and two rapid transit 
tracks, and the bridge was accordingly designed for 
such ultimate capacity. In order, however, to permit 
of the opening of the bridge for traffic at the lowest 
initial cost, and with the greatest degree of flexibility 
for adapting the ultimate capacity to the needs of 
future traffic developments, the bridge is being con- 
structed, initially, with a four-line vehicular road- 
way, 40ft. wide between curbs, and with one footpath, 
which is to be on the west side of the bridge, canti- 
levered outside the arch truss. Later, the roadway 
can be widened so that it may accommodate seven 
lines of traffic, or the four-line roadway can be supple- 
mented by two rapid transit tracks. Provision for 
electric cable conduits is made below the footway. 
In future, another footway can be added at the east 
side of the bridge if it is needed. 

The floor system was erected in two principal 
sections. The traveller on the top chord of the arch 
began erection on the panel south of the crown of the 
arch, and continued south to a point within two 
panels of the Port Richmond abutment. At the same 
time, the Bayonne approach traveller started at the 
north abutment and proceeded with the erection of 
the floor steel of the main span. This traveller was 
on the floor level and was unable to operate for a 
short distance within and beyond the portal of the 
arch. Auxiliary tackle, attached to the truss, was, 
accordingly, used for hoisting the floor steel in that 
area. Later, the traveller “‘A’’ frame was lowered 
and moved through the portal, re-assembled at panel 
point No. 10, and thence proceeded to join the floor 
steel with the other section near the centre of the span. 





All the main floor steel, except that required for two 
panels adjacent to the Port Richmond abutment, was 
in place at the date of the Report, that is to say, at 
the beginning of March last. 

With the exception of spans at West Fourth-street 
and at Juliette-street—see the plan given in the first 
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article—the steel work of the Bayonne approach was 
completed by April Ist, 1930, having been begun 
at West Third-street at the end of January of that 
year. The Port Richmond approach construction is 
similar to that on the Bayonne side. It consists, in 
general, of a series of plate girder spans, of 126ft. 
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point there are long continuous girders in three spans, 
which are carried on four supports. In all the spans, 
framework for a footway, 6ft. 6in. wide, is provided 
in a temporary position on the west side of the 
approach only. As in the main arch span, provision 
has been made for future changes in the width of the 
roadway or for the addition of rapid transit lines and 
footways. 
Port RicuMonD APPROACH. 


The erection of the steel for the Port Richmond 
approach was begun in October, 1930, at Innis- 
street. As with the Bayonne approach, the steel was 
delivered on flat cars running on lines laid between the 
piers. A crane erected the first spans and then 
assembled the approach traveller on the floor steel. 
The Port Richmond approach steel work was all in 
place by the end of February last, with the exception 
of certain members required for the footway. 

In the Bayonne approach the structural floor steel 
ends at the piers at the north of West Third-street. 
Northward from that point to the north side of 
Margaret-street, a distance of approximately 900ft., 
the approach consists of a reinforced concrete viaduct, 
with abutments supporting steel spans at Juliette- 
street and West Fourth-street. Continuing from 
Margaret-street to West Seventh-street, a distance of 
approximately 700ft., the approach roadway is on 
an embankment. At West Sixth-street the roadway 
branches, the east entrance connecting with Hudson 
County-boulevard, and the west entrance with 
Avenue “A” at West Seventh-street. West Fifth- 
street is closed by the embankment, and Margaret- 
street is closed by the concrete structure, except for a 
pedestrian passageway on the north side. The foot- 
way, which, as mentioned above, is on the west side 
of the structure, terminates in a stairway leading 
down to the south side of West Fourth-street. 

The steel work of the Port Richmond approach 
finishes at Innis-street. In the plaza block south of 
that point the approach roadways are carried on an 
earth embankment. The roadway divides, the 
westerly branch leading directly to a connection with 
Morningstar-road, south of Hooker-place. The other 
branch swings to the east side of the plaza block to 
provide a future connection with a highway on 
Trantor-place. As initially constructed, this road- 
way along the east side of the plaza block will be 
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Fic. 17—DIAGRAM OF ERECTION PROCEDURE 


maximum length, carried on reinforced concrete piers. | connected to Morningstar-road by means of a road 
The transverse floor beams are spaced at approxi- | running parallel with Hooker-place along the southerly 
mately 20ft. intervals and support stringers which | side of the plaza block. The westerly branch roadway 
will hold up the concrete slab of the roadway. Special | passes over the end of an abandoned quarry in the 
construction was necessary at Richmond-terrace,| central portion of the plaza. Water and débris 
which is crossed by a span of 183ft. 10in. At that | had accumulated in that quarry for a considerable 
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number of years, and, before attempting to deposit 
the filling material for the roadway, it was necessary 
to pump out the water and to remove a large volume 
of rubbish. When that was done, rock and earth were 
deposited on the floor of the quarry. 


CONTRACTS AND MEASUREMENTS. 


The various contracts which had been entered 
into up to the date of the Report are as follows :— 


Contract —Borings and Test Pits, the Giles | 
Drilling Company, Inc. 
II.—Main Bridge Abutments, H. P. | 
Converse. 
III.—Steel Work of Bridge and Approaches, 
the American Bridge Company. 
[V.—Bayonne Approach Piers, P. T. Cox 
Contracting Company, Inc. 
V.—Port Richmond Approach Piers, 
Arthur McMullen Company. 
VI.—Bayonne Approach Fill, 8. and F. 
Konigsberg Company. 
VII.—Port Richmond Approach Fill, John 
J. O'Rourke, Inc. 
VIII.—Bayonne Approach, Third-street to 


Seventh-street, Charles T. Kanagh. 


IV., V., and VI. have been completed 
Contracts ITI., VII., 


Contracts I., IT., 
at a cost of 1,242,633 dollars. 


and VIIT., work on which was still in progress at the | 


date of the Report, will, when completed, represent 
an additional sum of 5,300,000 dollars, resulting in 
an approximate total of 6,542,000 dollars for con- 
struction contracts awarded up to the end of February 
last. 

Concurrently with the erection of the north arm of 
the main arch span, an extensive series of stress 
measurements was carried out to supplement and 
check the analytical calculations of stresses in the 
structure, and to serve, if necessary, as an additional 
field control for the erection. The instrument used 
was a device for measuring the very small change in 
length caused by the load. At definite stages of the 
erection, the strains in the steel of certain critical 
members were measured and the corresponding stresses 
set out on regular forms prepared for the purpose. 
In addition, strain measurements were employed to 
test the behaviour and adequacy of the highly 
stressed toggle at panel point No. 
arm of the arch. 
were inserted at point No. 14 in the south arm, with 
the assistance of strain gauge observations. 

All strain gauge observations, with the exception 
of those on the toggle and at the closing operation, 
were made at night in order to secure uniform and 
more accurately known temperature conditions, and 
to avoid the effects of changeable erection loads and 
vibrations. The strains were measured at both ends 
of all members from the inside, with specially devised 
20in. gauges, manually operated. The gauge points 
at each section were arranged so that the distribution 
of stress between the different parts of each member 


The closing members of the arch | 


work of construction has now been successfully | 
completed. What remains to be done is relatively 
simple, and the work, according to the Report, may 
be speedily concluded, except for the street approach 


problem on the Staten Island side, which still remains | 
| unsolved. 
| traffic disorder, 
delay the opening of the bridge, which is now con- | 


Although that may eventually cause some 
it is not anticipated that it will 


fidently looked for in the latter part of this year. A 


specially;noteworthy feature of the undertaking is the 
| eelerity with which the work of construction has been 
which reflects great credit on all con- 


carried out, 


will be seen the condition of the Bridge on January 
2ist last. It will be observed that by that date the 
| placing of the floor steel was far advanced. In Fi ig. 15 
is seen the reassembling of the traveller at the 
Bayonne abutment for the erection of the north 
section of the arch. The view which is reproduced 
was taken on April 23rd, 1930. The first panel of 
the Bayonne section of the arch was erected by 
floating derrick. The operation is shown in Fig. 16. 
A view showing the arch ready for the closing opera- 
tion on October 2nd, 1930, is given in Fig. 18, while the 
steel work at the Bayonne abutment is seen in Fig. 14. 








i Fic. 19-—-STEEL WORK AT BAYONNE 
16 in the north | 


| cerned, and speaks much for the excellence of the 
team work. A very large number of engineers, many 
of them leading men in their profession, have been 
| in one way or another interested in the work. Mr. 
O. H. Ammann, as Chief Engineer, had under him a 
staff of twenty men, with Mr. E. W. Sterns, as his 
Chief Assistant and Mr. J. C. Evans as Terminal 
Engineer, Mr. A. Dana as Engineer of Design, Mr. 
M. B. Case as Engineer of Construction, and Mr. 
W. E. Thompson as Tunnel Engineer. The following 
eminent consulting engineers. have also been called 
in :—Messrs. W. H. Burr, J. F. Forgie, E. P. Good- 
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FiG. 18—ARCH READY FOR 


could be obtained. As many as eleven gauge lines, 
in the bottom chord members, were used at a section. 
The results obtained by these strain measurements 
showed a close agreement with the computed values 
of stress throughout the erection, and demonstrate 


the reliability of modern stress analysis applied to | 


such a structure. The measurements are being con- 


tinued on the completed arch rib, to show the dis- 
tribution of the added floor loads between the various 
members of the arch. 
are also being made. 
CONCLUSION, 
It will have been gathered from what has been said 
that the serious part of the 


Studies of secondary stresses 


in these two articles, 








CLOSING OPERATION—OCTOBER 2ND, 
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rich, F. R. Harris, L. 8. Moisseiff (Advisory Engineer 
|of Design), D. E. Moran (Consulting Engineer on 


| Foundations), R. Ridgway, L. B. Stillwell (Consult- | 


| ing Electrical Engineer), J. B. Strauss, G. L. Watson, 
and O. Singstad (Chief Consulting Engineer 
Tunnels). The consulting architects were C. Gilbert, 
who was also engaged in connection with the Hudson 
River Bridge, and Aymar Embury II, with Abbott, 
Merkt and Co. as Engineer-Architects for the Inland | 
Terminal, and Professor C. P. Berkey as Consulting 
Geologist. 

The illustrations which accompany this article 
and those given on page 682, have been repro- | 
duced from the Report. At the head of page 670 








on | 





ABUTMENT—NOVEMBER 26TH, 1930 


the view having been taken on November 26th last 
The four views on page 682—-Figs. 20, 21, 22, and 23 
show various stages in the erection of the Bayonne 
or north arm of the arch. 








The Electricity Commissioners’ 
Return. 


THE return of engineering and financial statistics 
relating to authorised electricity undertakings in 
Great Britain for the year ending March 3lst, 1930 
May 15th, 1930, for public authority undertakings, 
and December 3lst, 1929, for company undertakings, 
has been issued by the Electricity Commissioners 
The stage of development attained by the publi 
supply undertakings in Great Britain in 1929-30 
is represented by the following average figures pe! 
head of estimated population in 1929:—a _ con 
nected load of approximately 250 watts, a maxi 
mum demand of about 99 watts, and the sale to con 
sumers of 195 units per annum. At the end of 
1929-30 there were approximately 3,472,000 consumers 
of electricity connected to the public supply system- 
throughout the country. 

The generating stations belonging to authorised 
undertakers in Great Britain of which particulars 
are given in the return, numbered 500 in all, public 
authorities owning 259 and companies 241 stations 
The total capacity of the generating plant installed 
in the stations at the end of 1929-30 was 6,600,225kW. 
Upwards of 74 per cent. of the plant was contained 
in 88 stations, each having an installed capacity 
of 25,000 kW or over, and 26 per cent. was distributed 
among the remaining 412 stations, of which 208 had 
an installed capacity of less than 1000 kW each. 
Of the total generating plant installed over 95 per 
cent. was of the A.C. type, and included plant of 
twelve different frequencies. Over 81 per cent. 
of all the A.C. plant was of the accepted standard 
frequency of 50 cycles per second, the two pre 
dominating non-standard frequencies of 25 and 40 
cycles accounting for 12 per cent. and under 6 per 
cent. respectively. The net addition to the plant 
capacity during the year amounted to 798,455 kW. 
and was accounted for to the extent of 326,250 kW 
by the coming into operation of six important new 
generating stations sanctioned in previous years, 
namely, the Chadderton station of the Oldham 
| Corporation, the Hams Hall station of the Birmingham 
Corporation, the Portishead station of the Bristol 
Corporation, the Deptford West station of the London 
Power Company, Ltd., the Kearsley station of the 
| Laneashire Electric Power Company, and the 
| Lochaber hydro-electric station of the Lochaber 
Power Company. During the year the Dolgarrog 
hydro-electric stations were acquired by the North 
Wales Power Company, Ltd. 

As compared with the position at the end of 1928-29, 
there was an increase of 762,950 kW in the amount of 
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steam turbine plant, a decrease of 16,660 kW in the 
amount of reciprocating steam plant, an increase of 
49,326 kW in the amount of water power plant, and 
an increase of 4152 kW in the amount of oil-engine 
plant. At the end of 1929-30 there were 6,306,063 kW 
of A.C. plant, or 95-54 of the total, and 294,162 kW 
of D.C. plant, representing 4-64 per cent. of the 
total. There was an increase of 790,077 kW in the 
amount of A.C. plant, and an increase of 8378 kW 
in the amount of D.C, plant. As much as 6,198,412 kW, 
or 93-9 per cent., Of all the generating plant installed 
by authorised undertakers in Great Britain consisted 
of turbo-alternators. The D.C. plant comprised 
units having rated capacities ranging from a minimum 
of 4 kW to a maximum of 6000 kW, whilst the A.C. 
plant comprised units having rated capacities ranging 
from @ minimum of 10 kW to a maximum of 
40,000 kW. Two hundred and twenty-three A.C. 
units of 10,000 kW capacity or over were installed 
in the generating stations of authorised undertakers, 
the aggregate capacity of the units in question amount- 
ing to 3,618,375, and representing nearly 55 per cent. 
of the total capacity of the plant installed by all 
authorised undertakers. One hundred and eighty 
stations generated A.C. only, 105 generated both A.C. 
and D.C., whilst 215 stations generated D.C. only. 
As compared with the position at the end of 1928-29, 
there was an increase of 738,552 kW in the amount 
of 50-cyele plant, and a net increase of 51,525 in 
the amount of non-standard A.C. plant. The aggre- 
gate capacity of the 50-cycle plant installed at the 
end of the year 1929-30 was 5,118,429 kW, as com- 
pared with a total of 1,187,634 kW for all other 
frequencies, representing, respectively, 81-2 per cent. 
and 18-8 per cent. of all the A.C. plant installed. 
The predominating non-standard frequencies of 25 and 
40 cycles together accounted for 1,106,620 kW, or 
over 93 per cent. of the non-standard plant. Over 76 
per cent. of all the A.C. plant installed was 3-phase, 
5w-eyele, 

The total rated evaporative capacity, from and at 
212 deg. Fah., of the boiler plant installed in all the 
generating stations dealt with in the return, was 
75,926,574 lb. per hour, the figure fo: public authority 
stations being 51,231,138 lb. per hour, and for com- 
pany stations, 24,695,436 lb. per hour. The boiler 
plant was made up of 2481 units, having 166 different 
rated evaporating capacities, ranging from 1500 lb. 
to 220,000 lb. per hour, and 45 different working 
pressures, ranging from 100 lb. to 475 lb. per square 
inch. Over 72 per cent. of the aggregate capacity 
in 1929-30 was accounted for by boilers having an 
hourly evaporative capacity of 30,000lb. and 
upwards, as compared with 66 per cent. in the 
previous year, and less than 30 per cent. in 1920-21. 
Boilers having a working pressure of less than 200 Ib. 
per square inch represented 18 per cent. of the aggre- 
gate boiler capacity in 1929-30 as compared with 
22 per cent, in the previous year, and over 56 per cent. 
in 1920-21. 

The particulars relating to the distribution systems 
of public supply undertakings show that A.C. supplies 
of fifteen different frequencies were being distributed 
during the year, and that the declared voltages at 
consumers’ terminals for low and medium-pressure 
A.C. and D.C. supplies taken collectively numbered 
46, the latter figure including related pairs of voltages 
on three-wire and four-wire systems. Nearly 82 
per cent. of the total public supply was sold to con- 
sumers, the remaining 18 per cent. being accounted 
for by the works’ requirements of the undertakers 
themselves, and by losses in transmission, distribu- 
tion, &c. Power supplies accounted for about 62 
per cent., lighting and domestic supplies for 27 per 
cent., and traction supplies for 9 per cent. of the total 
units sold to consumers. The sales of electrical energy 
for lighting and domestic purposes increased by 308 
million units, while the sales for power purposes 
increased by 481 million units. There was an increase 
during the year of upwards of 465,000, or over 15 
per cent., in the number of consumers of electricity. 
The sales to consumers showed an increase of 866 
million units, or upward of 11 per cent. on the figures 
for 1928-29. 

During the eight years which have elapsed since 
the period of severe industrial depression in 1921-22, 
the sales of electricity to consumers have increased 
from 3121 million to 8666 million units, representing 
an average increase of nearly 693 million units per 
annum in that period. Forty-eight undertakings, 
with an output in each case of 50 million units and 
over, were collectively responsible for as much as 
67-9 per cent. of the total units sold during 1929-30. 
The combined maximum load on the public supply 
undertakings in 1929-30 based on units generated 
and/or purchased was in the neighbourhood of 
4,414,000 kW, and that on the generating stations 
of authorised undertakers in the neighbourhood of 
3,601,000 kW. The capacity of the generating plant 
installed was about 83 per cent. in excess of the com- 
bined maximum demand upon it. The load factor 
of the generating stations of public authorities and 
companies was in the neighbourhood of 31 per cent. 
and 36 per cent. respectively, the combined figure 
being about 33 per cent. 

The statistics indicate that economies continued to 
be effected in the utilisation of fuel at steam-driven 
generating stations. Public supply undertakings 


were consumers of coal and coke to the extent of 
over 8,880,000 


tons in 1929-30, and the average 


cost of such fuel amounted to 15s. 5d. per ton, or 
practically the same as in 1928-29. The analysis of 
the average cost of generation given in the present 
and previous returns emphasises the importance both 
of fuel economy and cost upon the working expenses 
of authorised undertakers, and hence upon the prices 
at which energy can be supplied to consumers. The 
average cost of generation in 1929-30 for all under- 
takers, namely, 0-270d. per unit, showed a saving of 
about 6 per cent. on the figure for the previous year. 

The total expenditure charged to capital account 
by authorised undertakers amounted at the end of 
1929-30 to over £327,000,000, of which 40 per cent. 
was in respect of generation, and 60 per cent. in 
respect of transmission, distribution, &c. The average 
expenditure for all purposes per kilowatt of generating 
plant installed was nearly £50. During the year 
the capital expenditure amounted to upwards of 
£29,390,000, an increase of nearly 10 per cent. on the 
total expenditure at the end of 1928-29. From the 
working of all authorised undertakings the total 
revenue was £59,711,000. as compared with 
£55,454,000 in the previous year; and the total 
revenue represented an average of 1-29d. per unit 
sold, the corresponding figure for the previous year 
being 1-37d. The average revenue per £100 of 
capital expenditure amounted to £18-2, this figure 
being reduced to £16-5 if revenue from the inter- 
sale of energy in bulk between authorised under- 
takers be excluded. 

Including the cost of all energy purchased in bulk 
by authorised undertakers, but excluding capital 
charges, the total working expenses were over 
£34,637,000 in 1929-30, as compared with about 
£31,260,000 in 1928-29. The working expenses 
absorbed 58 per cent. of the corresponding revenue 
from working, as compared with 56 per cent. in the 
previous year, the outstanding working expense being 
the cost of generation, which accounted for over 
33 per cent. of the total. Of the other principal items 
distribution and management each accounted for 
13 per cent., while rents, rates and taxes accounted 
for nearly 16 per cent. of the working expenses, 
local rates alone accounting for over 11-5 per cent. 
The average working expenses per £100 of capital 
expenditure amounted to £10-6. The excess of 
revenue from working over working expenses 
amounted during the year to £25,074,000, and repre- 
sented 7-7 per cent. on the capital expenditure at the 
end of that year. 

Allowing for revenue from other sources, amount- 
ing to £2,623,000, the gross surplus in 1929-30 was 
£27,697,000, representing 8-4 per cent. on the total 
capital expenditure at the end of the year. In the 
case of public authorities, the gross surplus was 
appropriated to the extent of 37-6 per cent. for 
interest, charges on loans, and deposits; 49-6 per 
cent. for repayments on loans and transfers to sink- 
ing funds and to reserve and renewals funds; 9-7 
per cent. for capital expenditure ; and 2-8 per cent. 
in relief of local rates, the latter item representing a 
net contribution of £442,361. These appropriations 
involved a decrease of £70,000 in the balances on 
net revenue account. In the case of company under- 
takers, the gross surplus was appropriated to the 
extent of 57-6 per cent. for interest charges and 
dividends and to the extent of 37-8 per cent. for 
transfers to depreciation and reserve funds. About 
1-6 per cent. of the gross surplus, amounting to 
£190,284, represented the increase in the balances on 
net revenue account. The average rates of the pre- 
ference and ordinary dividends calculated on the 
corresponding capital raised at the end of 1929 were 
5-87 per cent. and 7-02 per cent. respectively. 

The position in 1929-30 was that the capital (or 
loan) accounts of authorised undertakers were over- 
drawn to the extent of over £16,000,000, the balance 
in depreciation, reserve, and renewal funds, including 
sinking funds in the case of public authorities, 
amounted to upwards of £33,890,000, and the balance 
on revenue account amounted to upwards of 
£4,550,000. In 1929-30 the electricity supply 
industry gave direct employment to over 61,600 
staff and workmen on generation, distribution and 
administration, the total salaries and wages charged 
to revenue amounting to £10,037,000. 

In concluding this general review the Commissioners 
emphasise that the statistics relate exclusively to 
authorised undertakings providing public supplies 
of electricity in Great Britain, and that to obtain a 
complete measure of the extent of electrical develop- 
ment in the country account would have to be taken of 
the supplies utilised by railway and tramway autho- 
rities and derived from their own generating stations, 
of the large number of private generating stations 
established by collieries and other industrial and 
commercial organisations for the purpose of their 
respective undertakings, and of cases in which 
supplies of electricity are given by undertakings 
established without statutory powers. 








Two synchronous converters recently installed in a 
factory at Niagara Falls, New York, are said to be the 
largest 25-cycle machines ever built. They are of 5440 kW 
and run at 167 revolutions per minute. They are air- 
cooled by means of volute casings and work with a 
maximum temperature rise in the copper of 50 deg. Cent. 
at 10 per cent. overload. The efficiency at full load is 








95-5 per cent. 





Chinese Students in England. 


By Lt.-Col. R. K. MORCOM.* 


* 


In the report of the British Economic Mission to 
the Far East attention is drawn to the importance of 
cultural relations in determining the course of trade. 

It is not without interest to note the close relation 
between the following figures : 


The percentage imports of China from Japan 
are 25 per cent., from U.S.A. 18 per cent., from 
Great Britain 9 per cent., and from Germany 
5 per cent. 

The average number of Chinese students in 
Japan is 2500, in U.S.A. 2000, in Great Britain 
450, in Germany 300. 


Of course, under both heads detailed analysis of 
the figures will alter their exact bearing considerably, 
but broadly they certainly indicate a relationship 
between trade and education. 

Another interesting point is that education supplies 
the explanation of a common paradox in the reports 
of missions and other critics of British exporters. 

On the one hand, they recommend mass produc- 
tion as our salvation; on the other, they complain 
that British makers offer standard goods instead of 
goods specialised to the needs of the buyers. The 
two ideas do not dovetail, since mass production 
negatives diversity. The explanation must be sought 
much nearer the market. A good salesman can 
persuade a buyer that the mass-produced article is 
exactly what he needs. Or, again, a buyer who has 
been educated in the use of an article will naturally 
have a taste for that article wherever he may go. 

China is a country whose industrial development 
has only just begun, but everything points to the 
fact that as soon as conditions are favourable, the 
process will go on with progressive rapidity. At - 
present, the poverty of China, partly the cause and 
partly the result of civil unrest, is retarding develop- 
ment. And yet development is necessary to any 
Government that wishes to govern. 

No central authority can control this vast country 
without adequate communications, nor satisfy its 
people without much expenditure on public utilities. 
No improvement in the standard of living will be 
possible without a strong growth of industrialisation. 

Tentative legislation, the new tariff, loans and 
rumours of loans, credit schemes—all are under dis- 
cussion. The will is there and the way will be found. 
The resulting trade for engineers should be a large 
and expanding one. We must do all in our power to 
take a fair share of it. 

And one thing we can do is to encourage the Chinese 
to study and to use our culture. Very little experi- 
ence of Chinese engineers, who mostly talk ““American”’ 
and not English, shows clearly which Anglo-Saxon 
culture predominates to-day. 

It is generally recognised that returned students 
from England have the better reputation, but there 
are too few of them, and far too few even of these are 
engineers. Of the present Chinese students in 
England, under 10 per cent. are studying engineering, 
so clearly some stimulus is needed to recruitment in 
this branch. 

Not without some reason the Chinese are somewhat 
suspicious of Occidental altruism and very afraid of 
exploitation. They have got to the stage of only 
believing half that they see, but we want that half 
to be our half. 

Just how to set about it is the problem. 

Discussion with university authorities at Shanghai 
and Hong Kong showed that these bodies were willing 
and anxious to co-operate. The Shanghai Chamber 
of Commerce put up a very strong case, which is 
quoted fully in the report of the Economic Mission, 
as follows: 


In China, more perhaps than in any country in 
the world, a generous expenditure on attracting 
young Chinese of the right age, education, and 
stamp to our schools and workshops for a few years, 
would be repaid manifold after these young men 
had returned and taken up their various positions 
in the life and development of the country. 

Time and again important electrical business has 
gone to the United States at prices British firms 
could quite well meet, because the Chinese engineer, 
with the chief voice in deciding or advising on the 
placing of the order, happened to be American- 
trained. If the engineer in question is likely to 
be responsible for the running of the machinery to 
be ordered—for example, a steam turbo-generator— 
he will plump almost every time for the American 
plant, as he feels not only a sentimental interest 
in the country where he got his engineering train- 
ing, but also a greater confidence in being able to 
operate an American plant of a type with which 
he feels somewhat more familiar. 

Orders are steadily being iost to local British 
firms, and consequently to British engineering works 
at home, owing to the absurdly few Chinese engi- 
neers who have had their training in British 
engineering shops. 

They and the other British Chambers of Commerce 
in China would undoubtedly give a hand. Our 


* It will be remembered that Lt.-Col. Morcom was the sole 
representative for engineering on the Economic Mission to the 
Far East. See Tae Enotneer, May 15th and 22nd. 
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consular and commercial services can help in recom- 
mending suitable students. 

But from this side much will be required. 

Good-will is necessary, not only of manufacturers in 
regard to taking the students into suitable works, but 
of railway companies and public utility companies, 
which do not export, but are none the less deeply 
interested in our export trade, and with whom 
students might be placed to gain experience of British 
methods. 

Good-will of our technical universities to give easy 
admittance of recommended Chinese candidates to 
their curricula is essential. If a degree could be 
granted on a post-graduate course, it would be all 
to the good. A degree means much to a returned 
student, and the greater flexibility in the matter of 
degrees in even the best American universities com- 
pared to the very conservative British regulations 
undoubtedly draws students away from us. As the 
best candidates are not always the wealthiest, some 
form of scholarship fund will be required, possibly 
State-aided. Here the steamship companies might 
help with specially cheap fares for recommended 
students. 

And, finally, the welfare of the students while with 
us, the direction of their studies and their destination 
after return should be the work of a suitable com- 
mittee. In this direction there is no doubt that the 
China Society would help. 

Anyone who has visited a Chinese university or met 
Chinese returned students cannot but be impressed 
by the keenness and intelligence of young China. 

Some coherent plan to attract the best of them here 
and train them to respect and understand the excel- 
lence of British engineering will be a great insurance 
for our future trade in the East. Either as adminis- 
trators in Chinese Government or industrial employ or 
as staff in the offices of our own agents or merchants, 
our returned students will be able to play a big part 
in establishing the mutual advantage of Anglo- 
Chinese co-operation. 








Origin and Evolution of the Indirect 
System of Heating Steam Boilers. 
By CHARLES R. KING. 


THE successful re-introduction of the indirect 
system of heating boilers, by superheated steam and 
by hot water, is well known and the frequent patents 
granted, both for its principle and for variations of 
form in its application within the past few years 
indicate an appreciation of its potentialities by 
patentees. 

The system has gradually evolved from others 
dating back about 130 years, and more particularly 
from the two-pressure boiler which was invented 
as @ means to prevent “‘ebullition,’”’ or foaming, 
of the water of boilers when in contact with surfaces 
which became red-hot at pressures which are now 
designated “ critical.” 

This difficulty of keeping plates or tubes from 
overheating through the water lifting itself, in the 


form of mixed water and steam, away from the heating | p 


surfaces and thus causing a loss of convection effi- 
ciency, fuel waste, and deterioration of the metal 
by “‘ burning,’’ led to the use of boilers maintained 
constantly full up with hot water under hydraulic 
pressure in such way that the water could be heated 
up to 500 deg. to 700 deg. Fah. without its being able 
to recede from the most highly heated surfaces, or 
to expand into steam until forced out of the boiler 
against the opposing pressure of a loaded valve. 


In attempts to make a flying machine of the 
helicopter type at some period that is not definitely 
recorded, but which appears to have been late in 
the eighteenth or early in the nineteenth century, 
Jacob Perkins, of Newburyport, employed the 
common flash, or “‘ capillary,”’ boiler, but with results 
very unfavourable. The reasons for its failure may be 
gathered from a letter of 1828 signed “‘ P ” descriptive 
of tests made with a flash boiler which heated a 
considerable length of piping red-hot solely from the 
heat_of steam within it, which had been generated 
direct from cold water. , 
~ This experiment led to theZfoundation}of an 
important business, still existing, based upon the 
indirect heating of boilers of every description by 
means of closed-circuit, hermetically sealed pipes 
containing superheated steam, or hot water of very 
high temperature. But, at the time of the helicopter 
experiments mentioned, the overheating of the coils 
in direct contact with the fire gave rise to a long series 
of practical investigations' which proved to the 
inventor that at very high temperatures and pressures, 
such as are now termed “‘ critical,’’ the water no longer 
remained in close contact with the metal, but gave 
rise to a film of ‘‘ bubbles,”’ or mixed water and steam 


1“ Mr. Perkins was convinced by his earliest opeem that 
heat was lost by a sheet of steam formed at the bottom of the 
boiler at the commencement of ebullition, when the bottom 
became red hot.”——-Edinburgh Journal of Science, July, 1824. 








of a low convective efficiency, with the dense, or solid, 
water forming a wire-like core in the centre of the 
tube, “‘ while, in common boilers, the fluid contents 
are, by the rapid action of these bubbles, ‘driven off 
from continued contact with the inner surface of the 
boiler, and with a non-conducting, or a slowly con- 
ducting partition of vapour, in the shape of bubbles, 
intervening between the boiler and its fluid contents, 
the material of the boiler then taking up heat much 
faster than it is given off to the water, the conse- 
quence being that if the fire be intense, the excess of 
heat goes into the material of the boiler, and no longer 
freely into the liquid, so that, in proportion as the 
heat is increased beyond a limit, hitherto undefined, 
so is the rate of boiling decreased, while mischief is 
being done to the boiler, and the heat is dispersed by 
radiation.” 

To avoid “ebullition”’ of the water in contact 
with the heating surfaces, all the boilers designed by 
Perkins were thenceforth made so as to heat the water 
alone in a separate coil or separate tubes, up to 500 
deg. to 700 deg. Fah. The water could not expand 
into steam because the feed was constantly forced 
into the boiler up to its full capacity. When suffi- 
ciently heated and expanded it lifted a loaded relief- 
valve set at 5 atmospheres, and at once flashed into 
steam on its way to a superheating “ receiver,” 
or drum, situated, usually, in the centre of the furnace. 
But, as this intensely superheated steam was found 
to burn out the cylinders, the final improvement 
was to re-saturate it in a third receiver, where the 
intense superheat temperature was converted, explo- 
sively, into super-pressures by a spray of water 
pumped straight from the high-temperature water 
boiler. 

Some time after the failure of the Perkins’ heli- 
copter fitted with a capillary boiler, another American 
inventor, Joseph Buchanan, having secured financial 
support, endeavoured, also, to make flying machines 
with a ‘‘ wheel of sails,” a steam cylinder of sheet 
copper and a capillary boiler, and was inspired, 
he wrote, to come forward, because, long before 
Perkins, he had conceived the design of capillary 
boilers, although he well knew that the “ flying- 
engine *’ experiments by Perkins had been a complete 
failure. In his business report to his financiers, 
acknowledging his insuccess, he lays the entire blame 
for it upon alleged misleading statements published 
to the effect that the Perkins’ windmill-plane had been 
a brilliant success. 

From the date of these early super-steam experi- 
ments, in America, up to the establishment in Water- 
lane, Fleet-street, of the first supersteam boiler works 
in the world, there was a long interval devoted to 
developing more lucrative commercial processes with 
steel plates. 


THe CompounD GENERATOR. 


The first supersteam generators made in Water-lane 
—now Whitefriars-street—were not built on the 
hermetic-tube principle, but as they embodied all 
the elements from which the closed-circuit heater 
later emerged, it is desirable to mention the 
“compound ” generator—as it was then called— 
as it may fairly be regarded as the prototype of the 
Mark Benson 3200 Ib. boiler. 

It consisted—see Fig. 1, reproduced from the 
patent specification—of a large coil of thick tube 
laced in an annular fire-brick setting with a 
fire-brick wing-wall on the interior side of the coil 
and with a very thick steam drum, or superheater, 
supported vertically in the middle of the vertical 
circular furnace. 

At mid-height of the vertical steam drum the grate 
was placed. It was made in several sections which 
could be withdrawn outwards into recesses in the 
external brickwork, so as to drop the fire, when 
necessary, into an ashpit, which was closed air-tight. 
The coke or other fuel was dropped on to the grate 
from a top hopper, and burned downwards through the 
grate around the superheater. In so doing it gasified 
the fuel, which, in flames, was then drawn upwards 
by induced draught, all around the “ confined water ” 
coil. Secondary air inlets were provided in the 
external brickwork, the system resembling, but with- 
out water spray,* that of the common gasworks pro- 
ducer. “‘ Any system may be used, but I find the 
cupola form is best and fed with forced blast,” says 
the Perkins’ specification. A sheet iron chimney for 
natural draught was provided above the middle of 
the furnace for use when the draught was not induced. 

The receiving superheater had domed ends like 
an oxygen cylinder, the upper part carrying the safety 
valve and steam pipe, and the lower part, over the ash- 
pit, the superheated water pipe, which came up from 
a pipe that extended downwards outside the brick 
setting from the top lap of the water coil at the point 
where the steam water entered the loaded valve. 

To prevent water being forced out of the hot-water 
coil before it had reached the desired temperature and 
pressure a second loaded valve was fitted on the steam 
main, which opened at the pressure at which the 
engine was designed to work ; until that pressure was 
reached this valve remained closed. 

The “‘compound generator” with gas producer 
furnace, as described, was patented in England in 
1822, No. 4732; and the notable improvement of an 
added second pressure valve on the steam main was 





* At least, no water supply for the “ producer” appears in 


the drawings of the boiler. 








patented in 1823, No. 4800. A Netherlands patent, 
dated April 21st, 1823, No. 7, was in manuscript form 
only, signed by King Willem. Its accompanying 
large tinted drawing is particularly fine, but, as with 
nearly all Perkins’ patents, the inventor disclaimed 
any originality in the component parts of boilers, 
but “ only for the combination producing the results 
as described is privilege asked.” Hence he or his 
agents were content to show the boilers and super- 
heaters as mere rectangles, and the forced blast or 
draught mechanism as a pair of bellows. The boiler 
and engine were given works series number “ 3,” 
and made regularly up to and during 1826. 


Perkins’ Hicu-Pressure ENGINEs. 


The Perkins’ double-acting high-pressure horizonta| 
engine had rotary distribution valves, and worke«| 
with a high back-pressure, the exhaust being used fo, 
feed heating. It passed to the condensers down a 
series of very long vertical tubes, enveloped by large: 
tubes through which the feed was pumped in a con- 
trary direction to the steam’s course. By this means 
the feed was raised to a temperature corresponding tv 
a pressure of about one-fifth of the boiler pressure. 
This high-temperature feed heating was novel at that 
period, and provoked a variety of comments, accord- 
ing as it was thought that the steam itself was to 
be pumped back into the boiler,’ or that only the 
heated water was returned to the hot well. Dr. 
Ernst Alban derided it as perpetuum mobile. Other 
writers, after discovering that it was, after all, only a 
high-temperature feed heater, declared that it was no 
novelty at all—‘ it is common practice now.”’ By 
others it was described as a particularly valuable 
improvement,‘ for Perkins in a pamphlet for private 
circulation gave the following figures as showing how 
much heat is lost without feed heating :— 

“ Heat units absorbed in generating steam 1170 

Heat units lost on entering condenser water 1070." 

These respective heat units refer, of course, to 
42 lb. per square inch and to absolute zero pressure. 
At the working pressure which he recommended 
1575 lb. abs.—the heat units per potnd of wate: 
are 1176 only, and as the “‘ 1823 ” engine was intended 
to work with a back pressure of at least 57 Ib. abs., 
the specific heat is still 1176 B.Th.U. per pound of 
water—the same as at 1575lb. abs. pressure. 
Although modern scientists have said that heat was 
not recognised as the source of steam power at that 
time, it is clear that Perkins was guided by more 
knowledge of the properties of steam in the design of 
his apparatus than present history has been suffi- 
ciently profound or willing to allow, for in March, 
1827, he declared he could demonstrate that “ caloric 
is matter,’ and that, although Watt had regarded 
pressure and volume alone as the source of power, 
“‘ many of the school of Tilloch and Woolf—Arthur 
Woolf, successor of Hornblower—claim that the power 
of steam depends upon heat only,” and to support the 
soundness of his system of operating with high back 
pressure in his engines Series No. 3, he gave the above- 
quoted figures. A little later, after creating the 
first ice-making machines—ammonia absorption pro- 
cess, 1834—he mentioned in a paper to the Institution 
of Civil Engineers that “‘ if steam be cooled it becomes 
liquid, and a further abstraction of the heat makes it 
solid—ice—but with a certain quantum of heat still 
remaining, which has not yet been determined.” 
Perkins also appears to have been the first to announce, 
at the Institution of Civil Engineers in 1837, the law 
of superheated steam, usually claimed for Adolphe 
Hirn_in 1855 by continental scientists: ‘‘ The differ- 
ence between pure and surcharged steam is that 
surcharged steam gives up its heat without condens- 
ing it, whereas pure steam must necessarily condense 
as it parts with its heat,’’ and this knowledge he 
applied commercially to producing steam which 
would make “ closed ’’ pipes and tubes red hot unless 
they were immersed in water for the purpose of 
generating steam in a second boiler or steam drum. 
His discoveries and working practice led to extended 
laboratory experiments by others for the exact 
determination of the physical properties of steam, 
which at 700 deg. Fah., could they have been known 
to Perkins, must have greatly forwarded his practical 
applications. 

The superheating drum was tested to carry 4000 lb. 
per square inch internal pressure, ‘* or eight times the 
actual pressure.’ The normal receiver pressure was 
35 atm., and the ever full water coil pressure 5 atm. 

The temperatures of the water in the Perkins’ closed 
generator were frequently high enough actually to 
melt lead (= 1830 lb. per square inch), and the steam 
consumption for the power developed was “ in- 
croyablement petite,” according to Monsieur Mont- 
golfier, jun., who often communicated with the 
Bibliothéque Universelle and Les Annales de Chimie, 
concerning the then unknown peculiarities and 
properties of supersteam at the very high tempera- 
ture which Perkins employed. 

In 1823 that hostility which was manifested so 

3 Mechanics’ Magazine, lengthy di ion by readers on action 
of the steam, from September, 1823, to March, 1824. 

Professor Robert Jameson, in Zdinburgh Philosophical 
Journal, Vol. 9, 1824. 

Robert Stephenson, after seeing one of the several i 
No. 3—Fig. 1—then working, wrote — 10, 1823, 
I am convinced, as well as my father, that Perkins knows 
nothing about the principle of steam engines.” 

* Edi h tee en Journal (Dr. Brewster), Vol. 61, 
page 314, 1823 (‘‘ condensing temperature 320 deg. Fah.”). 
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openly to the revolutionary advance implied by the 
adoption of supersteam engines, just when the Boulton 
and Watt business uired the continuance of the 
status quo, and the Watt sentiment was still strong, 
induced Perkins to introduce, alternatively, a com- 
bination of Perkins and Watt boilers by indirectly 
heating the Boulton and Watt boilers ; for even writers, 
obviously friendly to Perkins, spoke of the millions 
invested all over the country in the old-fashioned low- 
pressure engines, which were “‘ majestic in ap ce, 
performed well, and lasted well.’ About 1822 
Boulton and Watt boilers were converted for heating 
internally by steam from high-pressure boilers in a 
very early anticipation of the system as now used in 
* fireless locomotives.” 

‘In this new system Edinburgh Philosophical 
Journal, Vol. IX., 1823, page 177—‘‘ (patent No. 
1732, 1822), the old engines and their boilers are 
retained. The furnaces alone are removed. Mr. 
Perkins constructs a generator of three horizontal 
tubes which are connected together, filled up with 
vater and kept supplied by a forcing pump as in his 
own engine. The generator is exposed to heat in an 
iualogous manner, so that, by means of a loaded 
valve, the red-hot fluid may be retained until it is 
forced out of the generator into the water of Boulton 
ad Watt's boilers. By this means as much low-pres- 
ure steam of 4 1b. on the square inch may be gene- 
rated by one bushel of coals as could be produced in 


TT Il 


” 





| 
| 
‘ 








Fic. 1- 


the old engine by 9 bushels. This most important 
result was obtained by actual experiment. We are 
well aware that by announcing this discovery we are 
exposing ourselves to the criticisms of those whose 
beliefs are naturally limited by their own experi- 
ence. ... The object of the invention is economy ; 
but, for those who dread change, Mr. Perkins pro- 
poses that they shall retain their honour and privileges 
and merely reinvigorate their machines with greater 
influence and power.”’ An announcement is then 
quoted to the effect that Perkins and Co. are now 
prepared to supply this apparatus as above mentioned 
for producing low-pressure steam for working the 
ordinary engines. Reference is made to a “ Fig. 3, 
Plate 9," which shows the plant in longitudinal section 
with four generating tubes immediately over the fire- | 
grate, supplied by forcing pump and with the usual | 
heavy-weighted lever pressure valve for restraining the 
high-temperature water in the boiler until the pump 
forced it out against that resistance, and so on, into the 
bottom of the large Boulton and Watt boilers. Imitat- 





i+ 


5 That is, with respect to Watt . for the con- 
siderable proved superiority of Hornblower’s drop-valve com- 
pound engines nor of Perkins’ very high-pressure engines, 
appear sc surprising when, as late as 1840, Fairbairn stated 
t the average from returns of Cornish single-acting i 
was not more than 2}lb. coal per pump horse-power hour, 
while the best Manchest gi of Boulton and Watt then | 
consumed 10 Ib. coal per horse-power hour. 














PERKINS’ SUPERSTEAM GENERATOR 


ing Cornish practice, the Watt boiler was completely | 


sheathed in thick wood planks with an interval of | 
about l4in. rammed full of powdered charcoal, ashes 
and sawdust. 

With the seizure of the patents, about 1827, the | 
whole supersteam engine business collapsed at once ; | 
it was not revived until about ninety years later, | 
but there is some doubt whether Perkins definitely 
ceased to make such “‘ bar”’ generators in 1827, because 
much later on, in the T’echnical Repository, Vol. IIL., 
July, 1829, page 312, there is a full notice of his 
improved radiator tubular bars, “with star-like 


projections having thin edges,’’ and others with cup- | 


like nipple projections, “‘ which Mr. Perkins finds to 
evaporate the water faster than the square bars or 
generator tubes, and these, connected in series as 
usual, he places in the furnace at the point where 
the heat is greatest, but owing to the rapidity with 
which the caloric is given off to the water through 
the superior conducting of the metal as thus formed, 
the tubes never become red hot, and are consequently 
not so liable to injury from the heat in the furnace as 
the other tubes were, while they generate steam more 
rapidly.” 
CLOSED-CIRCUIT BOILER. 

The closed circuit system of heating dates from 
patent No. 4792, 1823—Fig. 2. The patent drawing 
shows Perkins’ conventional dummy boiler, which 
supplies steam to serpentine tubes in a process boiler, 








times larger, worked by exhaust steam from the small 
cylinder, a combination that equalised the maximum 
pressures and gave higher mean piston pressures with 
a lower boiler pressure. This last engine was installed 
in September, 1827, to drive the machinery of Perkins 
and Son’s new works near Gray’s Inn-road, although 
they were then deprived of the right to manufacture 
such engines in Great Britain. But in France the 
patent for the triple-stage heat-interchange boilor 
and simple, compound and triple-expansion uniflow 
engines with “ no-oil”’ piston rings, was renewed in 
| Dec., 1837. In.1828 the improved supersteam plant 
at the new works was made the subject of a public 
| demonstration there by means of a power brake. 
Tested on the brake for maximum overload, working 
up to the maximum boiler steam production at about 
600 lb. pressure, before many engineers, scientists, and 
some MM. Inst. C.E., the engine was first run 
“simple,” and this apparently by the mere discon- 
nection of the low-pressure rod from its crank, when 
the big piston necessarily dropped down clear away 
from the voluminous low-pressure exhaust ports to 
the condenser. It was by this method also that Horn- 
blower’s mechanic used to demonstrate at Bath the 
great power increase due to using very low-pressure 
steam in a second expansion. At Francis—now 
Seaford—street it was seen by all spectators that it 
required 88 per cent. greater brake pressure to bring 
the engine to a standstill with the low-pressure piston 














the steam being taken from 
the top of the Perkins’ 
coil boiler and re-entering 
it again at its lowest level. 
This anticipates Perkins 
and Son’s much later 
patents for closed - cycle 
heating, but with this 
difference, that instead of 
the steam circulating 
naturally, as in the later 
patents, a steam circulat- 
ing pump is here provided 
to return the condensed 
steam. The specification 
states that the “ arrange- 
ment is such that the said 
steam and water is always 
under mechanical pres- 
sure."’ The apparatus was 
designed for heating and 
evaporating in various 
industrial processes. 
4 Perkins’ UNIFLOW 
ENGINE. 
In 1827 Perkins became 
known throughout’ the 
world as the maker of very successful and most 
economical supersteam uniflow engines. Their only 
inconvenience was the incrustation of the ever full 





| water tubes; but this incrustation trouble could have 


been completely overcome, as it was overcome 
successfully by Perkins’ grandson, Loftus, by using 
boiled water, and the Press opposition to it might also 
have died away in the course of a few years. But 
Perkins had no sooner reached his goal—1822 to 
1827—-when proceedings against his financial partner 
in other transactions involved the intellectual 
stock-in-trade of Perkins, and he then became 
debarred from manufacturing or licensing the manu- 
facture—which he had already done—under his 
patents for supersteam engines. 

During the latter part of 1827 the triple-stage heat- 
interchange boiler was used in connection with a simple 
uniflow engine, apparently ‘‘ No. 5,’’ to pump out the 
water from the excavations for the new St. Catherine’s 
Docks. Long descriptive notices were then published 


| in the Press concerning its operation, and the severest 


criticisms of it were directed against the “‘ violent 
action’ of the engine caused by very high initial 
pressures with fractional cut-offs of the steam. A. M. 
Perkins, in charge of the pumping plant, told the 
pressmen that this inconvenience would be obviated 
by a new modification. This was effected that year 
by adding to the simple cylinder a second one eight 





| Dollman. 

















Fic. 2— PERKINS’ CLOSED-CIRCUIT BOILER 


connected up to the engine crank than when it was 
disconnected from the crank ; the cut-off was 25 per 
cent., expanding the steam thirty-twofold, and it 
was possible to have this change-over made from 
simple to compound as often as the spectators 
desired. The result was so enormously different in 
the two cases that Perkins was convinced that the 
economic limit to expansions—sixteenfold—in a 
single cylinder was attained in the uniflow simple 
engine. 

Despite this improvement, high-pressure steam and 
uniflow engines had then compulsorily to be aban 
doned. ‘“‘I have had so much interested opposition 
to contend with, presenting far greater difficulties 
than the mechanical ones to be overcome in making 
high-steam engines,” Perkins wrote in March, 1827,° 
“*T must have sunk under the pressure but for the 
steady constancy of some of the best men in the 
country.” To this remark the Franklin Journal adds 
that Sir Humphrey Davy and Dr. Wollaston have 
“* countenanced Perkins’ efforts during the whole of 
his career.” 

Perkins’ misfortune was not revealed until some 
eight years after the event, when, at the Institution 
of Civil Engineers, 1836, he said :—‘‘ My moneyed 
partner failed, and died, and his creditors put the 
patents into Chancery, where they still remain ; and 
I was obliged to turn my attention to other means to 
earn a living.”” From a manuscript left by his son 
Angier, we learn that Jacob Perkins had taken, or had 
built, new works off Gray’s Inn-road, then a rural 
suburb, for manufacturing his high-pressure engines. 
This date would be about 1826-27. In this interval his 
patents were sequestrated. The new works would 
employ up to 200 hands, and some work had to be 
found there “‘ in other means.’’ The financial trans- 
actions were very complex, beginning with the serious 
bankruptcy of Charles Heath, the engraver, in 1821, 
and a more recent collapse of a partner in the company 
formed to develop Perkins’ reversed-direction twin 
propellers for shallow-draught boats. Then “ Perkins 
and G. Heath” proceeded against Perkins and Co., 
engineers, of the same address, for part expenses and 
were awarded damages in 1825. Another lawsuit 
followed in 1825 between the American and British 
engraving firms, Murray versus Heath, Corbould and 
In Franklin Journal, March, 1827, he 
wrote :—*‘ The Government has given the stamp 
business to Perkins and Heath,”’ but he was destined 
to profit little by the use of his system; shortly 
afterwards he ceased to share profits as a partner, and 
his son Angier, having taught all the intricate stereo- 

* Commenting upon Perkins’ supersteam contemporaries, 
Conrad Matechoss, in Geschichte der Dampfmaschine, 1901, 
remarks : ‘‘ Konservativen sind der englischen ingenieure.” 
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type processes at 69, Fleet-street, was no longer 
required on the staff of Perkins and Bacon. 

Sir William Adams and Mr. Arnold had, in con- 
nection with George Heath—then principal in the 
firm of Perkins and Bacon— proposed to furnish 
£25,000 for a half-share in the Perkins’ patents. It 
is still unknown which patents these were. With 
customary energy Jacob Perkins and his son Angier 
March founded a prosperous business thereafter at 
48, Regent-square upon their exclusive systems of 
heating, and in these George Heath acquired an 
interest which, in the course of years, gave him his 
due return. It will be apparent, therefore, that the 
hermetic tube heating system eventuated during a 
period of stress and misfortune in the career of the 
pioneer of supersteam and superheat. 








The Bologna-Florence Direttissima 
Railway and the Great Apennine 
Tunnel. 


Ir is probable that no country has made such 
rapid progress in railway development during the 
last few years as Italy. Before the advent of Signor 
Mussolini the service provided by the Italian railways 
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FiG. 1—MAP SHOWING ROUTE OF LINE 

was commonly regarded as one of the worst in Europe, 
but there came with him a great infusion of vigour 
and the system now provides a service as good as 
any on the Continent. The execution of a number 
of very important constructional works was included 











struction. It was built about 55 years ago by Protsche 
and has a total length of 132 kiloms. The highest 
point on the line is reached at Pracchia, 72 kiloms. 
from Bologna, at a level above the sea of 616 m., 
while the lowest point occurs at Pistoia, 163 m. above 
sea level, only 24 kiloms. from Pracchia. As the 
difference of level between these points is 553 m., the 
average gradient works out at 1 in 43, but in several 
parts of the line, and even in some of the tunnels, 
it is as much as | in 38, whilst many of the curves 
have a radius of no more than 15 chains. There is 
only a single track, and although many of the stations 
are insufficiently long to accommodate modern trains, 
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Before it was finally decided that the Direttissinn, 
should be built, the possibility of improving tho 
Poretta line was investigated, but the conclusion 
was reached that although it would be cheaper to 
lay a double track on the old line than to construct 
a new one, the solution would be unsatisfactory 
economically. Hence, in 1913, work was begun on the 
Direttissima, but the war caused a complete suspe:, 
sion. It was re-started in 1919, but little progress 
was made until 1922, when the Fascist Govern. 
ment which came into power at that time was able 
to provide sufficient means to keep the work progress. 
ing at a satisfactory rate. 

The difficulties that have been overcome duriny 
the construction of the line have been very greut 











Fic. 3- SERVICE LINE BRIDGE OVER THE JETTA 


there appears to be little possibility of enlarging them. 
The whole sequence 
of tunnels and curves, so that the fastest trains take 
2} hours to complete the journey of about 82 miles 
between Bologna and Florence. 


Tae DrRertissm™a. 


line is almost continuous 


an 


The route of the new Direttissima, or direct line, can 
be seen from the sketch map, Fig. 1, which also 
shows the old line. It has a length of 97 kiloms., 
and a double track has been laid. None of the curves 
have a radius of less than 30 chains, and the maximum 
gradient is 1 in 83; in tunnels the gradient never 
exceeds 1 in 172, and the stations are capable of 
accommodating trains 500 m. long. At its highest 
point the line is 322 m. above sea level. It is estimated 
that the current consumption, for the full distance, 
of a train running on this line, will be little more than 
half that of a train drawing an equivalent load on 
the Poretta line, and that the time necessary to 
complete the full journey will be reduced to about one 




















Most of the great European tunnels have been bore:! 
through comparatively solid rock, but th: 
Great Apennine tunnel traverses insidious difficult 


easy 


ground. The builders had to contend with water 
and inflammable gases. No less than 40 bridg: 
and viaducts have been constructed, with a tota 


length of 4457 m., and there are 30 tunnels of a total! 
length of 36,687 m., while between the tunnels and 
viaducts an almost continuous sequence of consolida 
tion and reinforcement works have had to be con- 
structed. The longest tunnels in the route are the 
Great Apennine, 18,510 m. long; the Monte Adone, 
7135 m. long, and the Pian di Setta, 3045 m. long 
The longest viaduct is that at Vado, which is carried 
on 14 arches, each of 20 m. span. 

The Direttissima branches off the Bologna 
Ancona line a few kilometres from the first-named 
station, follows the Savena valley as far as Pianoro, 
and passes, by way of the Monte Adone tunnel, 
through the mountain range which separates the 
Savena valley from the Setta valley, which is entered 
at Vado. The line crosses the Setta torrent, con 



















































































in the scheme of reorganisation, and not the least hour. Goods trains on the Poretta line with double | tinuing along its left bank as far as Lagaro, where it 
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FiG. 2—PROFILE OF THE BOLOGNA-FLORENCE DIRETTISSIMA 


difficult of them was the building of the Bologna- 
Florence Direttissima railway. 

Increased traffic and the demand for a greater 
speed of transport created the necessity for the new 


line. It is not so many years since the line from 


Bologna to Florence over the Apennines vid Porretta 
was one of the famous show-pieces of railway con- 


heading can consist of no more than 23 units, with 
a maximum weight of 480 tons, whereas, on the new 
route, it will be possible to run trains consisting of 
48 units with a loaded capacity of 1000 tons. These 
figures illustrate clearly the necessity for the new 
railway and the advantages to be derived from it, 
and provide sufficient warrant for the large capital 
outlay involved. 


RAILWAY 


crosses to the right bank, to which it keeps as far as 
the station of Castiglione de Pepoli. Here it again 
crosses the Setta and almost immediately enters the 
Great Apennine tunnel, from which it emerges into 
the Bisenzio valley, between the villages of San 
Quirico and Vernio. 

Though the river is crossed twice, the line follows 
the left bank of the Bisenzio for the most part, and 
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reaches at Prato the existing line along which the 
trains will run to the terminus. 

For the purpose of examining the ground through 
which the Great Apennine tunnel would have to be 
driven, seven shafts were sunk and carried below 
the tunnel level, as shown in Fig. 2. Two of these 
shafts were 200 m. and the rest between 350 m. and 
400 m. deep. The borings were made between 
February, 1910, and May, 1911, Davis Colyx rotary 
drills and rapid percussion Fauck machines being 


used. The results obtained are shown below, ‘the dis- 


erected. The sanitary arrangements in particular 
were carefully studied, in order to prevent outbreaks 
of anchilostomiasis (miners’ disease). Oil engine 
power-houses were erected at all the entrances to the 
tunnel to supply power, lighting, and compressed air. 
In 1924 a three-phase transmission line was laid from 
Prato to the north entrance, and in each of the three 
yards transformer stations were erected to step down 
the voltage. The oil engine sets were then kept in 
reserve. 

The problem of the ventilation of the tunnel during 





Fic. 8 COMPRESSED AIR LOCOMOTIVE FOR USE INSIDE TUNNEL 


tances being reckoned from the Bologna end of the 

tunnel : 

For the first 2 kiloms Stratas and banks of sandy soil with 
interposed loamy schists 

Loamy schists with sandy and 
marly schists interposed 

Alternating sandy schists and 
loamy schists 

Strata and banks of rocky sand and 
sandy maris with intercalated 
calcareous maris and hardened 
loamy schists 

Alternating strata, banks of sandy 
soil and calcareous clay, marly 
and sometimes loamy sand soil 


For the next 4} kiloms 
For | kilom 


For 8 kiloms 
For the last 3 kiloms 


As the nature of the soil showed that only slow pro- 
gress could be made in the construction of the tunnel, 
it was decided that work should be started not only 
at the mouths, but also at some intermediate point. 
For this purpose two shafts were sunk in the neigh- 
bourhood of Ca’ di Landino. The section of these 
shafts is 17 square metres, and at a point half-way 
down they have been widened to allow loaded and 
empty trucks to pass. The lining of the walls consists 
partly of conerete and partly of bricks, and at the 
crown it has a thickness varying between 0-45 m. 
and ] m 

In order that the necessary machinery might be 
conveyed most economically to the scene of operations 
two service lines were laid down. They had a gauge 
of 0-95 m. and ran from Sasso on the Poretta line 
to the north entrance of the tunnel vid the Setta 
valley and from Prato vid the Bisenzio valley, to the 
south entrance respectively. A considerable amount 
of constructional work had to be carried out, an 
example of which is given in Fig. 3, which shows 
a bridge over the River Jetta. The following figures 
relate to these lines : 

Bisenzio Valley. Setta Valley 
-» 21-6 km. 


Length ees od 2 -. 27-0 km. 
Maximum gradient l in 50 1 in 37 
Minimum radius of curves 4} chains 4} chains 
Width of permanent way 3-50 m. 3-50 m. 
Gauge . oe pe 8 -. 0-95 m. 0-95 m. 
Rails Jae ches 4 -. 27 kg. 27 kg. 


Twelve locomotives and 176 trucks were provided 
for the two lines. 

The advantage of constructing the railway is shown 
by the fact that, including amortisation of the cost 
of installation, the cost of transport works out to 
0-80 lira (23d.) per ton-kilometre, whereas that of 
road transport would have been about 2-50 lira 
(63d.). This means that on the total of 30 million ton- 
kilometres so far shifted a saving of over 45 million 
lira (£490,000) has been effected. The termini of the 
service lines were provided with workshops and 
repair shops for the rolling stock and shunting yards. 
Connection between the tunnel mouths and the 
shafts at Ca’ di Landino was established by aerial 
ropeways. 

Owing to the fact that the tunnel mouths and the 
shafts were all at a considerable distance from exist- | 
ing villages, the railway administration provided | 
accommodation for the workmen at the various 


entrances, and whole villages, complete with illumina- 
supply, 


tion, water hospitals, and schools were 


construction had to be very carefully studied, and 
provision was made for from 20 to 24 cubic metres of 
air per second to be driven to the furthest points of 
the tunnels. Subsidiary ventilators, which followed 
the progression of the headings, drew upon this air 
to supply the amount required at the working faces. 
In order that the large amount of air necessary might 
be supplied through it, the complete and lined 
tunnel was divided into two parts by a temporary 
brick dividing wall. The air was delivered up one 


side and the used air returned on the other side of 
The initial pressure of the air supply was 


this wall. 
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DIAGRAMATIC LONGITUDINAL SECTION 


80-100 H.P., ran on four axles and served in the com 

pleted parts of the tunnel. Fig. 8 shows one of these 
engines hauling a train on the service line to the 
tunnel. The air used for driving these locomotives 
was compressed to a pressure of 200 atmospheres a 
delivered by the compressors into a steel pipe running 
the whole length of the tunnel. Cocks were fitted at 
intervals along the pipe, from which the locomotives 
could draw off the air to fill their reservoirs. Though 
stored at the higher pressure, the air was used in t}). 
cylinders at a pressure of 14-15 atmospheres, and t|,: 
consumption was about 1 cubic metre per to 

kilometre. 

Pneumatic hammers and drills, working with an 
air pressure of 7 atmospheres, were used for borinv. 
The air was delivered from the compressors in the 
power-houses through steel pipes of 150 mm. diameter 
to the headings. 

The nature and extent of the plant necessary fo: 
producing the air and lighting and for ventilating t|\ 
workings can he judged from the photograph 
reproduce in Fig. 5, which shows the compressors in t 
foreground and the oil engine generating sets further 
back. 

In the northern section of the tunnel inflamma! |. 
gases were frequently encountered, and in order to 
fight the continually recurring outbreaks of fire ai 
explosions, a water pipe line was laid in the tunne! 
The pipes were 125 mm. in diameter and water wa. 
fed into them from a pumping installation at t! 
northern entrance to the tunnel at a pressure 
10 atmospheres. Just within the tunnel a reserv: 
was constructed to which water was pumped from 
specially constructed wells and from filter beds in 
Setta River. At intervals along the tunnel pum) 
were inserted in the pipe line, so that in cases 0! 
emergency the water pressure could be kept as high a 
possible at the headings. 

For the detection of the presence of gas speci 
lamps were employed which indicated by the vari 
tion in colour and length of the flame the proportio: 
of the components in the gas mixture. The dang 
from the gas was so great in this section that speci 
salvage crews were trained to deal with it. 

From the nature of the soil it was thought that on!) 
limited quantities of infiltration water would [+ 
encountered. Hence only a normal pumping installa 
tion was provided at first, but in 1925 the quantity 0! 
water entering the southern section of the tunnel wi 
so great that the pumping installation had to be mac: 
more powerful. Ultimately, thirty-seven electrical) 
driven pumps with a combined capacity of 1200 litr 
per second and an H.P. of 6000 were set up. Part 01 
this installation is shown in Fig. 6. In all, 23 millio: 
cubic metres of water (about 5000 million gallons 
were pumped up the inclined shafts from within t! 
tunnel. 

To provide convenient access to the central part 
of the tunnel, a cable railway was constructed in each 














Fic. 9-—-DIAGRAMS OF TUNNEL SECTIONS 


never in excess of that due to a column of mercury 
250 mm. high, while the speed of delivery was no 
greater than 4 m. per second. The ventilating 
machinery consisted of two fans driven by electric 
motors of 160 H.P., one of which was usually kept in 
reserve. The photograph which we reproduce in 
Fig. 4 illustrates these machines. A secondary 
plant of smaller capacity received the air at the end 
of the finished part of the tunnel and delivered it to 
the forward workings through metal pipes 635 mm. 
and 400 mm. in diameter. In special cases where 
inflammable gas was found, supplementary fans 
were fitted half-way along the air shaft to increase 
the flow of air. 

Men and materials were transported in the tunnels 


by means of trains drawn by compressed air loco- | 


motives, running on a narrow-gauge line. Two types 
of locomotive were used. Those of the smaller type, 
of 40-50 H.P., ran on two axles and were used for 
the advanced headings, while the larger type, of 











of the inclined shafts, the power for which was derived 
from an electric motor of 150 H.P. Trucks with 
seating accommodation for thirty men and trolleys 
with a capacity of 2 cubic metres were used. Each 
cable was capable of handling 400 tons a day, at an 
average speed of 2m. persecond. At a later date more 
powerful winches were installed capable of handling 
two trucks at a time. 
THe APENNINE TUNNEL. 

Work was begun on the Apennine tunnel at the 
south entrance in January, 1920, and at the north 
entrance in July of the same year. In February, 
1924, work was started at the bottoms of the inclined 
shafts. Here, in the centre of the tunnel, a station of 
considerable size was built. From the drawing, 
Fig. 10, and the photograph we reproduce in Fig. 7. 
it will be seen that shunting sidings have been built 
at each end, so that fast trains may be allowed to pass 
slow ones at this point. The arch here has a diameter 
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of 17 m. and a height of 12m. The station was con- 
structed by driving lateral headings to the widened 
abutments, afterwards excavating enough to allow 
the crown to be built up and finally removing the 
material in the centre. The drawing also shows the 
arrangement of the plant installed here when the 
excavation was completed. 

The methods of driving the tunnel are illustrated 
in Fig. 9. That first adopted is shown in the longi- 









upper heading, so that material excavated from above 
could be loaded direct into trucks run into the heading 
below. The top heading was then widened [3] and 
sunk as far as the springing of the arch [4], after which 
the excavation was widened out to the ful! section of 
the arch [5]. On the completion of the arch the soil 


which separated the top and bottom headings was 
removed [6], and the bottom heading widened to the 
full section [7 and 8], timber work being employed 











method of building the bottom hoading, as illustrated 
in the section B. The sequence of operations was the 
same as before, but the lower heading was made 
of a circular section, 4-25 m. diameter, and lined with 
rings composed of wooden keys. In the event of any 
deformation occurring in the lining, the latter could 
be easily repai by driving keys into the cracks. 
By the use of this method the rate of advance through 
the worst soil was increased from 50 m. per month to 





Rooms | fu } 
, prt ® 
' | 





BOLOGNA 
a 








Transformer Room 


P=) eee 





























Control Room 










Tr) 
Transformer Room 
a. “a a 













































































15.60 B 0 c 
—_—— = _-__ 
SS aah 
| 
ea ran 
3 Service a 
; “4™ LT al G 
AA 7A | -s 2 ee aS EL 
: ~ Siding 
0.90 : 0.90 ‘ é 2 
- 16.20 pile = b Ss 
-<—- srerrss ee . SS : <= Ltda 
p (em ——— a —— = oc 
—S wee meal oo . 7 ) akan 7 > = 
i _—-,-s a —- uw i. =e N & = 
Control Room | Gee vitle Tietde | felde tele ee 4 : i = 2 = 
¥) 4 4) 2 % Ge Grier eee eS 2 
Switchboard i & Sy ED | | 4 4 Xl) ix - S , : MAIN LINE = 
Soc wv vie 4 A a 4 ” Slesamann’ 
; in a a” a @ a a oa - a ss Bd 4 - FLORENCE 
eS eo - Sa =»>—>» 
Transformer Room Transformer Room P " 
7 y MY 4g Yllll”""77 1 ttn 
Fr H K 
<q 
| __ 
ae 
_ ~s 










































SECTION EF 


SECTION C.D SECTION 6.H. - 














tudinal section at the top of the drawing and in the 
cross section marked A. First a bottom heading [1], 
4 m. by 3-20 m., was bored and a narrow-gauge 
line, 0-75 m., laid within it. The compressed air 
pipes and the drain ditch were extended. Next a 
top heading [2] was bored, 2-5 m. by 2 m., the summit 
of which coincided with the lining of the arch, and 
the headings were put into communication by means 
of shafts driven downwards perpendicularly from the 





FiG. 10—SECTIONS OF STATION IN TUNNEL 


to uphold the arch. The abutments were then con- 
structed, and finally the inverted arch was put in [9]. 
The difficulties which the nature of the soil presented 
can best be judged from the fact that it became 
impossible in places to keep the bottom heading open, 
and even the strongest timbering was not resistant | 
enough to withstand the pressure of the swelling clay | 
soil. 

The difficulties were overcome by adopting a new 


SECTION J.K 
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90 m. per month, while the cost of boring by the 
improved method was only slightly greater than by 
the old. 

Bad shifting soil was not the only hindrance to 
rapid work; water also was as great an obstacle. 
In the southern section, excepting only the first 780 m., 
water was present continuously in some form or 
another, and at times it was rushing through the 
tunnel at the rate of 600 litres per second. At one 
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jets of water were propelled for a distance of 65ft. 
along the tunnel. Attempts were made to combat this 
flow of water by constructing a wall, 3 m. thick, 
through which nine steel pipes of 175 mm. diameter 
were laid, for the escape of the water, whilst seven 
smaller channels were left open for cement injections. 
First, a mixture of sand and cement, then cement 
alone, and finally a mixture of cement and wood 
shavings and iron scrap were tried, but all without 
success, against the rush of water forced out by a 
pressure of 15 atmospheres. But though technical 


The great outlay involved, however, is warranted 
by the advantages which the whole country will 
derive from the increased rapidity of transport and 
cheaper freights. The construction of the line was 
financed by the State, the Ministry of Public Works 
Railway Construction Department being in charge of 


| it. The director-general of this Department is Comm. 


Ing. Giovan Forziati, who is a well-known authority 
on railway construction, and to whom our thanks are 
due for putting at our 1 the information, 
photographs, and diagrams used in this article. 








INTO TUNNEL AND METHOD OF BREAKING UP FLOW 


FiGsS. 11 AND 12-—-INFLUX OF WATER 


The new line, which will be one of the finest pieces 
of railway construction in Europe, is expected to be 
completed and opened for traffic in about two years. 


science failed, the wonderful efforts of the crews 
resulted in the negotiation of this tract. The 
engravings, Figs. 11 and 12, show a later outbreak, 
and the arrangement of the wall, outlet pipes, and 
cement injection pipes, erected to try to stem the 
flow of water. 

While the northern section of the tunnel was less 
troubled by water, the presence of gas in that part 
caused serious danger. At times gas emanations 
reached 120 litres per second, at a pressure of 20 
atmospheres. The gas consisted largely of methane. 
In some parts of the tunnel fresh air at the rate of 
36 litres a second had to be driven into the workings 
in order to dilute the gas sufficiently to make it 
innocuous. 

The precautionary measures taken proved successful 
enough to limit the number of serious explosions to 
four, whilst work was only interrupted for a total of 
forty-three working days by that cause. Fires, how- 
ever, caused more lengthy stoppages, the total 
amounting to 250 days. The most serious of them 
occurred at the fifth kilometre from the entrance. 
At the moment of blasting there was a tremendous 
outrush of gas, which took fire and set the timbering 
alight. On the following day a heavy explosion 
caused the destruction of part of the dividing wall 
down the centre of the finished tunnel which separated 
the inlet and outlet sides of the ventilating circuit. 
Bad air and high temperatures considerably impeded 
the efforts to extinguish the fire, and it was not until 
seven months later than work could be continued. 








Switchgear. 


At a recent informal meeting of the Institution of 
Electrical Engineers, Mr. H. Astbury opened a discussion 
on “‘ The Rupturing Capacity of E.H.T. and L.T. Switch- 
gear to be Installed on Consumers’ Premises.”’ Mr. 
Astbury said there was undoubtedly a growing concern, 
particularly among large power users and their advisers, 
as to the effect of being connected to power systems of 
increased capacity, the probability of inter-connection 
with the British grid system, and the consequent possibility 
of having to deal with enormous currents under conditions 
of fault. An economic problem had thus arisen which had 
a very appreciable effect on the capital cost of a given 
installation, and engineers were faced with the fact that 
a transforming or distributing sub-station cost much more 
when connected to a large system than an identical sub- 
station doing the same work and supplying the same 
number of units on a smaller system. 

The new conditions not only affected) such things as oil 
cireuit breakers, but the spacing and supporting of con- 
ductors, thermal capacity of current transformers, poten- 
tial transformers, protective devices, as well as the ability 
of transformers or machines to withstand huge mechanical 

| and thermal effects during the time interval which had 
to elapse before the supply could be disconnected. It 
: . = . - was, of course, generally understood that, by the natural 

The profile of the tunnel lining is almost circular, | addition of reactance and impedance, the power available 
the diameter of the crown being 8-9 m., while the | under short circuit conditions was gradually reduced, 
vertical axis from the crown to the invert arch | so that, finally, such faults might be dealt with by small 
measures 7-9m. At intervals of 50 m. refuges have | capacity disconnecting devices, and those facts would 
been built in the walls. undoubtedly have to be considered by many engineers 


The following figures give some indication of the | Whe” installing switchgear in the future. 


: ‘ ated Considering the switchgear connected to the primary 
magnitude of the undertaking. The figures relate to system, usual case was that of a sub-station compara- 
the completed tunnel. 


tively near the generating station or source of supply, 
1,500,000 m.* (53-0 million cubic feet) | fed by a main radial or ring main feeder. It was generally 
420,000 m.* (1,480,000 cubic feet) desirable for the purposes of control and protection to have 


Excavated material .. 
Masonry work 


—, rate wie 000,000 kWh switches in series with the feeder, and also to control 
Quantity | —_ a a tee-off to supply one or more transformers at that point. 
“pumped... .. . 22,000,000 m.* (4,840,000,000 gallons) If the series switches were provided with automatic 
Dynamite used for | features, they had to be capable of dealing with the 

blasting .. .. 975 tons maximum power available under fault conditions, as a 


failure might cause interference with a large area of supply. 
The alternative sometimes adopted was the installation 
of series switches, opened by hand, for the purposes of 
isolation only, leaving the station switch to clear any 
| fault condition which might arise, but a larger portion of 
the system was disconnected. The obvious course to 
adopt was to install switches having adequate rupturing 
capacity, which might mean 250,000 kVA or more, the 
cost being almost proportionately larger as the rupturing 
capacity increased, and that factor could not be ignored 
when considering the capital cost of providing a supply 
at that particular point. ~~~ _* “. "7. 7 
A consideration of the fault conditions"likely“to be met 
was necessary. It was generally agreed that the majority 
of faults which occurred were earth faults, and from that 
point of view the advantage of the neutral point of the 
system being connected to earth through a limiting resist- 
ance became apparent,’as thereby the fault current which 


Ventilation air per day 6-5 million m.* (2-3 million cubic feet) 
Compressed air perday 240,000 m.3 (8,500,000 cubic feet) 

The new line will be electrified on the three-phase 
system at 3700 volts and 16§ cycles, the current being 
supplied from the converter station at San Viola, 
Bologna, which is itself supplied by the North Italian 
hydro-electric power stations at Penale Garda at a 
pressure of 60,000 volts. 

The Bologna—Florence Direttissima will form the 
last link in the double track railway from Naples to 
Milan, a distance of about 843 kiloms. It is estimated 
that the cost of the construction of the new line when 
it is completed will be about £12,000,000, of which 
sum about £5,000,000 will have been devoted to the 
construction of the Great Apennine Tunnel. Thus the 
cost of the tunnel works out at about £275 per metre. 








could flow to earth was definitely limited to a compara. 
tively small value. There were, of course, other means 
by which earth flow could be limited, such as the use of 
reactances designed for the purpose, but they gave rise 
to energy loss and regulation difficulties. Assuming 
a reactance placed between the supply system and the 
switches controlling transformers, say, of 800 kVA. 
a reactance of 10 per cent. would affect the regulation of 
the low-tension supply side by approximately 4 per cent. 
at unity power factor, and 6 per cent. at 0-8 power factor. 
Moreover, another piece of apparatus had been introduce 
on which a fault might occur. 

In searching for the ideal means of limiting the short 
circuit power, difficulties arose on A.C. systems, as high- 
speed oil circuit breakers without inherent time lag were 
not available. An exception, however, had to be made of 
oil-immersed switch fuses, which were capable of extreme |, 
high speeds of operation. A solution might be found on 
those lines, as it was clearly desirable to limit the power, 
even if oil switches were installed of sufficient capacit, 
to deal with the worst conditions to avoid the hea 
mechanical and thermal effects previously mentioned. 

Mr. J. H. Johnson said there was no subject upon whic} 
there was more contention than that of rupturing capac it 
A supply man’s duty was to maintain supply, but 
was hardly fair to put the onus and the extra cost upon 
the consumers. Let engineers aim at reducing costs 
of installation without additional risk, for the anticipate: 
rural developments made that of paramount importanc: 

Mr. C. D. King said there would always be disagreement 
between the consumer and the supply authority as to 
the limits and requirements for protection. Much prote: 
tion could be provided by fuses, and manufacturers 
could usefully do more research in that connection. 

Mr. Grieson said the grid aimed at an ultimate load 
of 500 units per head, which, upon Colonel Crompton’. 
interpretation, meant an increase of nearly tenfold i: 
the domestic load, and that might appreciably alter tl: 
problem of protection devices. 








SIXTY YEARS AGO. 





Ir, at times, we are tempted to look back longing], 
to the leisurely life of former generations, we ought, i: 
justice to the conditions of to-day, to recognise that what 
we have lost in that respect we have gained in the increased 
general comfort with which we conduct our activities 
At several points our issue of June 23rd, 1871, reminds 
us of the minor discomforts of life sixty years ago. Fron 
the review of a book “Select Methods in Chemical 
Analysis,”” we may obtain a glimpse of the conditions 
attending the artificial illumination of homes, offices and 
works in those days. We criticised the author's omission 
to deal fully with the detection of sulphur in coal gas, 
the quantity of which was, we said, everywhere great and, 
in many instances, fearful. We suggested a method of 
estimating the sulphur content which was so simple 
that it might, we held, almost become a domestic test 
Such a test would, however, be useless, for the gas com 
panies, with the law on their side, could afford to laugh 
at the public and could supply a liberal proportion of 
poison with the means of light. The book reviewed, it 
may be noted in passing, was by “‘ Mr. William Crookes 
F.R.S., editor of The Chemical News and of The Quarterly 
Journal of Science.”” If he ran the risk of poisoning at 
home, the traveller, on his journey to his London office, 
ran no less a risk of poisoning on the Underground Railway 
The final section of the Metropolitan District Railway 
from Blackfriars to the Mansion House terminus was 
about to be opened for traffic. Indeed, a party, including 
Mr. W. E. Gladstone, Mr. John Fowler and Mr. B. Baker. 
had already made an inspection trip from St. James's 
Park to the new terminus. Mansion House Station wa- 
to be the only open station on the line. The rest of the 
route had already earned the reputation for foulness of 
atmosphere, which remained until the line was electrified 
in our own times. That the stories told of its atmosphere 
are not exaggerated may be confirmed from another 
paragraph in the issue with which we cre now dealing 
We reported that great trouble was being caused by 
smoke in the newly opened Mont Cenis tunnel. At the 
first trial two engine drivers had died from suffocation 
and a third had, with difficulty, been restored to life. 
Efforts to improve the ventilation were to be continued. 
and engines designed to consume their own smoke had 
been ordered from England. On two other important 
subjects affecting the general comfort of life, namely, 
sanitation and water supply, we have said something 
already in these notes. In the issue mentioned abov« 
we had remarks to make on each. The difficulties in 
the way of effecting any improvement in the disposal 
of sewage were illustrated by the circumstances in which 
the city of Birmingham found itself. It desired to expend 
half a million pounds on a scheme for disposing of its 
sewage by employing it for irrigating agricultural land. 
It was almost certain, we wrote, that, as had already 
happened at Wolverhampton, the galvanisers of the 
district would establish their right to continue the dis- 
charge of their spent acid into the common sewers, thereby 
stultifying the use of the sewage for fertilising purposes. 
On the question of domestic water supply we uttered a 
warning concerning the false trust that was being placed 
in filtration. The process, we said, would remove 
mechanical impurities and certain organic germs; but 
it would not, as many people thought it would, make hard 
water soft. Soft water could only be obtained by dis- 
tillation. 








Permission to establish an iron and steel works at 
Shenyang—formerly Mukden—to supply material for 
the various railways in Manchuria is sought by the North- 
Eastern Communications Committee, in a memorandum 
submitted to the National Government. The petition 
explains that large purchases are made annually from 
abroad. Appropriate means, therefore, should be adopted 
to manufacture at home. The cost of running the factory 
will be jointly borne by the Kirin-Changchun and Kirin- 





Tunhua Railways, according to the proposal. 
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Railway and Road Matters. 


(ue platelayer on the Metropolitan Railway who, as 
related in our issue of April 10th, received the Edward 
Medal for bravery in saving a man from electrocution at 
the risk of his own life, has now been awarded by the 
Carnegie Hero Fund trustees an honorary certificate and a 
vote of £20, 


[ur Glasgow City District Railway of the former North 
Lritish—now part.of the London and North-Eastern 
system—extends from College Station to Stobcross 
Junction, and is an “ underground”’ line. It has now 
heen provided with automatic signals of the colour light 

pe, and some of the signal-boxes have as a consequence 
been closed, 


Tue Institution of Railway Signal Engineers held its 
Summer Meeting in Paris between Friday, June 12th, 
ind Tuesday, the 16th, where the members were the guests 

' the French State Railways. They inspected the signal- 
ling in the Batignolles yard outside the Gare St. Lazare, 
ulso that terminus, together with the automatic signalling 
between the Invalides terminus and Versailles and between 
st. Germain and St. Lazare. 


I'ne recent retirement of Mr. W. G. P. Maclure from the 
position of locomotive running superintendent for the 
southern area, London and North-Eastern Railway, is 
now being followed, on June 30th, by that of Mr. J. H. 
Smeddle, his colleague for the north-eastern area. Mr. 
Smeddle is being succeeded by Mr. C. M. Stedman, who 
has been his assistant for the last five years, and who served 
his time under Mr. Holden at Stratford. 


Two new features will be found in the forthcoming 
summer train services. One is that the Sunday running 
of the Cornish Riviera Express, instituted last year, is to 
be followed by the Sunday running of other popular 
trains on the Great Western and of the Atlantic Coast 
Express on the Southern. The other is that certain trains 
hitherto used only by passengers travelling at excursion 
fares, and on Saturdays only, will appear in the time- 
tables, and be available for passengers at full fare. 


Tue Ministry of Transport railway statistics for March 
have recently been published as a Stationery Office pub- 
lication, price 28. 6d. They show that, compared with 
March, 1930, there was a reduction of 6-8 per cent. in the 
number of passenger journeys; of the 6 million fewer 
passengers, 4} million were in the class of those travellng 
at reduced fares. The decrease in receipts from passengers 
was 7-1 per cent. A reduction of | per cent. was made in 
the passenger train mileage. In freight traffic there was 
1 drop of 13-3 per cent. in the tonnage and of 10-2 per 
cent. in the receipts. A reduction of 8-5 per cent. was 
made in the freight train mileage. The average train 
load fell, however, from 130} to 126} tons, and the net 
ton-miles per engine hour from 456} to 446}. 


An improved ventilation scheme is being carried out 
on the London Underground Railways, at an estimated 
cost of £100,000. At present, the 46 miles of tunnels 
comprised in the railways are ventilated by means of 
plants installed at 73 stations, and air is forced in at the 
rate of about 2 million cubic feet per minute. With the 
increased services and more powerful motors, there has 
sometimes been an undesirable rise of temperature, and 
the new arrangements are designed to obviate this. On 
the underground portion of the line now being constructed 
from Finsbury Park to Cockfosters, there will be, in 
addition to the ventilating plants at the stations, shafts 
between the stations to deliver fresh air directly to the 
tunnels. At existing stations ventilating shafts are being 
extended, and the fan inlet shafts are to be at some 
distance above the street levels. The larger escalator 
shafts which have been constructed and the ducts which 
are now being fitted to the ends of the cars also help to 
improve the ventilation. The new scheme will increase 
the air forced into the tunnels to 3 million cubic feet per 
minute. 


AccorpIne to the report for 1929-30 of the Indian 
Railway Board, the views of the consulting electrical 
engineers have been received concerning the electrification 
of some portions of the South Indian Railway with power 
from the Pykara hydro-electric scheme of the Madras 
Government. The opinion expressed is that there is no 
likelihood of any such main line electrification being 
justified within the next ten years. The electrification of 
the Nilgiri mountain section of the South Indian Railway 
is still under consideration. The Indian Railway Board 
also reports that on March 31st, 1930, there was a total of 
450 electrified track miles in service. The overhead equip- 
ment on the Bombay suburban lines continued to work 
well and the new equipment on the Kalyan—Poona section 
also gave satisfaction. At the end of the year ten of the 
twenty-one electric passenger locomotives ordered as 
a result of the trials of 1927--28 were under erection at the 
Parel shops; the forty-one electric goods locomotives, 
also ordered, were in commission. Their tractive effort 
normally is 50,000 Ib., but as much as 82,500 Ib. can be 
developed for short periods. 


Tue Board of Trade export tables show the value of the 
railway material sent overseas during the first three 
months of the present year to have been as follows, the 
corresponding figures for 1930 and 1929 being added 
in brackets :—Locomotives, £655,886 (£851,486, £729,284) ; 
rails, £254,196 (£729,964, £779,151); carriages, £562,886 
(£438,155, £492,643); wagons, £338,102 (£760,885, 
£708,151); wheels and axles, £47,282 (£87,166, £111,580) ; 
tires and axles, £93,101 (£179,260, £142,128); chairs and 
metal sleepers, £50,686 (£200,462, £131,649); miscel- 
laneous permanent way, £143,124 (£226,358, £274,346) ; 
total permanent way, £605,770 (£1,459,650, £1,484,573). 
The weight of the rails exported was 30,265 tons (84,787 
tons, 93,545 tons), and of the chairs and metal sleepers, 
5223 tons (20,508 tons, 13,911 tons). The value of the 
locomotives shipped abroad in the month of March last 
was £192,515, and included :—The Argentine, £122,146 ; 
India, £26,100; South Africa, £17,562. The value of the 
rails sent overseas during the same month was £158,289, 
which included :—South Africa, £89,126 ; Ceylon, £10,660 ; 
a £4736; British West Africa, £4562; the Argentine, 
£3404. 





Notes and Memoranda. 


THE suspension bridge which is to be built over the 
Golden Gate at San Francisco will have a central span of 
4200ft. and two side spans of 1125ft., carried by two 
parallel wire cables, 36}in. in diameter. There will also 
be approaches of about 1400ft. each. The headroom will 
be 210ft., and the towers 699ft. tall. The cost is estimated 
at 35,000,000 dollars. 


Two German engineers of the Kaiser-Wilhelm Research 
Institute have carried out some investigations into the 
power required for drawing steel wire at high speeds. 
The speeds of drawing were 2-3 to 3-5 and 7-5 m. per 
sec. and the reduction was 80 percent. It was found that 
at the highest speed there was actually a reduction, of 
about 5 per cent., in the amount of power required by the 
blocks. 


Ir requires 286 horse-power to drive the present type 
of light inter-urban car 80 miles an hour. Tests made 
in the Westinghouse wind tunnel indicate that the same 
type of car in the streamline design can be driven 80 
miles an hour with only 140 horse-power, thus saving 
146 horse-power. Even at 35 miles an hour streamlining 
will save 30 per cent. of the horse-power required for the 
present type of car 

In a paper read before the Institute of Fuel on the 
petrographic treatment of coal, Mr. J. L. Strevens urges 
the separation of coal into vitrain, clarain, durain, and 
fusain by elastic percussion. It is best carried out, he 
says, in pendulum mills in conjunction with a preliminary 
dry cleaning process, when the ash content of the coal is 
high. The vitrain fraction is most suitable for coke pro- 
duction. The clarain-durain fraction should be used for 
carbonisation, gas manufacture, hydrogenation as raw 
material in the low-temperature industry, and for blend- 
ing with highly swelling coals of low gas yield. The fusain 
can be used for powdered fuel firing or as a raw material 
for colloidal fuel 


CoMMENTING on the failure of a tube stopper in the 
boiler of a steam trawler, the Engineer Surveyor-in-Chief, 
Board of Trade, says: Tube stoppers form a useful and 
convenient temporary means of dealing with leaky boiler 
tubes to enable a vessel to proceed in accordance with 
schedule. But the rod within the tube cannot be examined 
without removal, and has to withstand the loads due to 
the steam pressure on the discs and also, when of the 
design used on this vessel, the load imposed by screwing 
up the nuts to obtain steam-tight joints. Arrangements 
should therefore be made to remove the stoppers and renew 
the faulty tubes at the earliest possible opportunity, and 
there can be no excuse for allowing a stopper to remain in 
place for a period of three years, as in this case. 


Ir is suggested by Dr. M. Fink, of the American Society 
for Steel Treating, that the corrugation of steel rails can 
be accounted for by ** wear-oxidation.”’ It has, he says, 
been ascertained by several investigators that vibrations 
are excited during the rolling of a train over the rails. 
The cause of the vibrations is not examined here, but 
only the effect of wear. Vibration produces an alternating 
pressure and sliding between wheel and rail. Wear-oxida- 
tion is greater when greater pressure and sliding occur 
between metals and thereby the corrugations or ripples 
are produced. These corrugations always show bright 
places with less wear-oxidation, and dark places where 
the metal is more oxidised. After wear-oxidation has 
started, the differences between dark and bright places 
may become of such dimensions that the falling effect 
of the wheel may deform the structure of the rails, Wear- 
oxidation is also of much importance during fatigue 
of metals. The surfaces of fatigue fractures in most cases 
are oxidised, and it is obvious that the fatigue process is 
influenced by this phenomenon. 

Guns of centrifugally-cast steel embody certain 
advantages over forged guns, according to Colonel Tracy 
C. Dickson, who, in a paper presented at the recent annual 
meeting of the American Foundrymen’s Association, 
described a method of centrifugal casting developed some 
time ago at the Watertown arsenal. Advantages include, 
says Steel, remarkable ductility, absence of pipe, greater 
density of metal, a saving of 35 per cent. in metal, saving 
in time, a gun of one piece capable of withstanding higher 
stresses. The steel used for centrifugal casting, melted 
in a high-frequency induction furnace, analysed as follows, 
in per cent.: Carbon, 0-35; manganese, 0-61; phos- 
phorus, 0-016; sulphur, 0-028, and silicon, 2-45, with 
slight amounts of molybdenum and vanadium added. 
The centrifugal process drives the impurities away from 
the bore of the gun, and, therefore, the carbon content 
is higher at the bore. The metal at the bore is under 
high compression, which is not entirely removed by anneal- 
ing, normalising and heat treating. Colonel Dickson 
pointed out that, because all this compressive force is 
not eliminated, the centrifugal casting is stronger than a 
similar forged piece. Casting may be made either in a 
chill or a refractory-lined mould. 


Tue telephone system in Hull has a special interest 
in that it is the only municipal one in Great Britain. 
During the year to March last the undertaking made a 
gross profit of £35,960, and had a net surplus of £8322. 
Royalty tax paid in the year amounted to £11,551, bringing 
the total paid since the municipal supply was begun 
up to £175,664. That the net profit-was rather less was 
due to the increased cost of inside maintenance, increase 
in interest and income tax and a drop in income of £649. 
The increased cost of inside maintenance is due to the 
growth of the system, together with the cost of transferring 
subscribers to the common battery and automatic systems. 
The net reduction in income was due to the final effect 
of the lowering of the tariffs for measured service. During 
the year £15,000 was charged to net revenue account 
for replacement of manual equipment by automatic 
apparatus; £17,759 was also charged to net revenue 
account for the provision of additional land, buildings 
and equipment, making a total of £97,699 contributed 
from revenue and reserve for capital works. At March 3lst 
last the total loans raised were £394,209, of which £83,686 
had been extinguished. The original loan of £43,202 in 
connection with the undertaking was paid off in the year 
under review, 








Miscellanea. 


Tue Paisley Town Council proposes to expend £400,000 
on @ sewage scheme. 


It is proposed to extend the port of Rosario, Argentina, 
at a cost of about £4,000,000. 


A ractory for the manufacture of motor wagons and 
omnibuses is to be put up in Montreal by the White Motor 
Company, of Cleveland, Ohio. 


AEROPLANES manufactured in the United States 
during the first three months of 1931 totalled 672, viz.. 
342 for domestic civil use, 302 military planes, and 28 for 
export. 

In South Africa local factories produce about three-fifths 
of the country’s total requirements in the way of wire 
rope. The mines, alone, require about £250,000 worth 
of wire a year. 

Tue production of natural gas in California during the 
first three months of this year amounted to 106,502 
million cubic feet. Of this amount, 84,825 million cubic 
feet was utilised. 


A WELL, 5550ft. deep, which has just been “‘ brought in 
in the Turner Valley oil field of Alberta, is yielding about 
25,000,000 cubic feet of gas daily, from which some 500 
barrels of naphtha can be obtained. 


In order to improve navigation through the Seymour 
Narrows at Vancouver, it is proposed to remove the tops 
of the Ripple Rocks to a depth of 30ft. The work is esti 
mated to cost about 250,000 dollars. 


Tue Richard Pickering Gold Medal and Prize annually 
awarded by the Institution of Municipal and County 
Engineers has this year been awarded to Mr. H. Elliott 
Fitzgibbon, municipal engineer, Nairobi, Kenya. 


Tue plant for the production of mercury which the 
Soviet authorities have put up at Nikitowski, in the 
Don basin, is ready for work. It is said that its capacity 
is 375,000 tons a year, and that this amount will eventually 
be doubled. 

TxHE number of ships entered and cleared at Shanghai 
last year was 23,739, with a total tonnage of 37,110,000 
There has been a steady increase in the business during 
the last four years. There was, however, a slight declins 
in the river steamer trade 


Work on the new Canadian Pacific Railway tunnel, 
running from the company’s track in Quebec, under the 
Plains of Abraham to the harbour docks at Wolfe's Cove, 
has been completed. A heavily laden ballast train was 
sent through the tunnel for the purpose of testing th« 
road bed. 


A RAIL motor coach, which will prove of great use during 
the times of Indian pilgrims’ fairs, is being put into service 
to run between Dwarka and Okha Port, on the Jamnagar 
and Dwarka Railway. A new Ford 1931 chassis has been 
converted for this purpose, and the coach has a carrying 
capacity of 10 passengers, with facilities for attaching a 
trailer if required. 


A POWERFUL addition to the dredging fleet, about to 
resume deepening operations on the St. Lawrence ship 
channel, is the “ Midland,”” launched on April 18th, 
at the shipyards of Canadian Vickers, Ltd., Maissoneauve 
The “‘ Midland,”’ built for the Canadian Dredging Com 
pany, is of the dipper type and equipped with two buckets 
capable of handling 8 cubic yards of heavy material or 
10 cubic yards of light material in a single operation 
It is said to be the largest craft of its type now in Canadian 
waters. 

Tue Department of Overseas Trade announces that, 
on the invitation of Mr. G. M. Gillett, Secretary of the 
Department, Sir Francis l"Estrange Joseph, who was 
a member of the United Kingdom Trade Mission to 
South Africa, has accepted membership of the Overseas 
Trade Development Council. Sir Francis Joseph is 
chairman and managing director of Settle Speakman and 
Co., Ltd., Mossfield Colliery, Ltd., and Bignall Hill 
Colliery Company, Ltd., and has been President of the 
North Staffordshire Chamber of Commerce since 1923. 


Accorpine to Indian Engineering, the new hydro 
electric power stations at Bahadurabad, Bhola and Palra, 
which have been operating for a few months have now 
4500 kW available, and it is anticipated that the 1600 H.P. 
station at Sumera will be completed by August next, 
when the four stations will be linked into the main trans 
mission system. Some 438 miles of 37,000-volt main trans 
mission lines, from Bahadurabad, in the north of the area, 
to Dayalbagh, near Agra, in the south, and also from 
Roorkee through Moradabad to Bhola in the Meerut 
district, have been energised, together with 426 miles of 
11,000-volt lines to connect into the system for supplying 
all the towns with a population exceeding 5000 in the 
seven western districts of the provinces, over an area 
of some 10,000 square miles. Out of 61 towns with a total 
population of 947,000, no less than 51 having a population 
of 867,000 have already been electrified. 


Tue largest ship of her type ever built in a Canadian 
shipyard was launched on May 20th at the Davie ship 
building yards of the Canada Steamships Lines at Lauzon, 
Quebec. She was named the “Charlottetown.” The 
vessel is designed as a combination ice-breaker, car ferry, 
and passenger ship, and she will enter the service of the 
Canadian National Railways between New Brunswick 
and Prince Edward Island. She is 324ft. long, with a 
moulded beam of 59ft. and a depth of 25ft., and she has 
a gross tonnage of 4800. Three heavy steel propellers, 
one forward and two aft, are to be fitted, that forward 
being for cutting ice. Accommodation is provided for 
16 latest type railway cars, between 40 and 50 motor 
vehicles, and about 750 passengers, officers and crew. 
The cost involved is approximately 2,225,000 dollars. 
The engines were built and installed by the Canadian 
Vickers Company, of Montreal, and the ship will have an 
estimated speed of between 14 and 15 knots. The ceremony 
of launching was followed by a luncheon, the principal 
speaker at which was Hon. R. J. Manion, Minister of 
Railways for the Dominion, who stated that the policy 
of the Government was to encourage the building of ships 
in Canada. 
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Mass Production. 
To the Observer of Sunday last, June 14th, Sir 
Eric Geddes contributed a remarkable article. Its 


| purpose was to show that mass production is essen- 


tial to industry and that without Protection mass 
| production is impossible. It is perfectly lucid ; 
the conclusions are adduced logically from the 
| premises ; the few diagrams which illuminate it 
| may be understood by the “‘ meanest intelligence ’ 


| and the obiter dicta with which it abounds have the 


support of a great industrialist. It carries with it 
an air of finality and of the impossibility of an 
effective reply. Of its kind, it is the most effective 


}essay we have read for some time, and for that 


reason it calls for close examination. 

It is a pity that Sir Eric did not open this mono- 
graph with a definition of Mass Production. We 
should have been glad to have it, because we are 
led to assume from a few sentences, here and 
there; that he had something of a particular nature 
in mind. In one place, he says : ‘‘ Mass production 
was commencing before the war.” In another : 
“The father of Mass Production is that great man 
Henry Ford”; and in a third: *‘‘ Cobden never 
had need to address himself to this problem—Mass 
Production was unknown in his day.” Since not 
one of these statements is correct without quali- 
fication, it is manifest that Sir Erie employs a 
selected interpretation of the term. So far is it 
from the truth to say that mass production was 
commencing before the war that we are persuaded 
that the author must have mentally excluded the 
whole of the textile industry, the bicycle industry, 
the watch and clock industry, the sewing machine 
industry, the rail and rod industry, the small-arms 
and munitions industry, and several others of less 
consequence in which quantity production has 
been pursued for many years. That Henry Ford 
brought mass production into the manufacture of 
motor cars is not questioned ; but he has far less 
claim to be its “ father ’’ than has Sir Mare Isam- 
bard Brunel, whose plant for the manufacture of 
pulley blocks made in 1806 anticipated all the 
present principles of mass production. Finally, 
in saying that Cobden had not to consider mass 


production, Sir Eric missed what might have been 
to him a valuable argument. He might have 
claimed that it was just because England was 
producing textiles in the mass that she was in a 
position of superiority, and could adopt without fear 
of the consequences the principles of Free Trade. 
Sir Eric tells us that mass production means 
the specialisation of operations, the utilisation of 
specialists and of specialised machinery for each 
operation, in order to reduce fatigue, to improve 
quality and to eliminate waste in its widest sense. 
But those factors enter also into quantity manu- 
facture on a far smaller scale than would, we 
imagine, be termed mass production. The point 
is one of more than mere verbal importance. We 
reproduce from the Observer a diagram based on 
the “actual figures of a well-known automobile 
manufacturer.’ It has several interesting features 
that repay study, but the one to which we desire 
to direct attention at the moment is the evidence 
that there is a point at which the “ profit "—or 
as we should prefer to call it, the “* margin ” 
ceases to increase appreciably with increase of 
output. Under the conditions postulated by the 
diagram, each time the output is doubled the 
percentage increase in the profit is halved ; 
when output reached infinity, the profit would 
attain the maximum of 39 per cent. Put in a 
more practical way, we may say that if the firm 
in question increased the output from eight times 
what it now is to twice that amount, the increase 
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in profit would only be 1} per cent. From this it 
is manifest that there is an optimum point beyond 
which no advantage is gained by augmentation 
of output. Where that point is must depend 
upon conditions; but Sir Eric Geddes would 
no doubt say that wherever it may be, it has 
not been nearly attained in British industries, 
and that it never will be until Protection has 
ensured a home market of sufficient dimensions 
to warrant the capital expenditure which mass 
production entails. Now, upon that view there are 
two observations to be made. The first is that 
owing to its size, Great Britain can never have a 
home market that would make mass production 
on the American scale economical, owing to the 
difficulty of disposing of the products; and, 
secondly, that the foreign market is of more im- 
portance per se to Great Britain than the home 
market. We take it that the prime object of mass 
production which Sir Eric is considering is the 
reduction of selling price to enable Great Britain 
to compete with other countries upon neutral 
markets, rather than a fall in home prices. We 
do not see clearly how that end is to be attained 
by the means proposed. Assuming for the moment 
that in the employment of the mass production 
system she is still behind her competitors, will Sir 
Eric contend that sufficient extension of that 
system is possible, within the conditions that bind 
this country, to counteract the other factors which 
enable foreigners to undersell us, even in our home 
market ? Is there such large scope for the reduc- 
tion of costs by mass production between, let us 





say, the steel works of Great Britain and those of 
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Czechoslovakia to out-balance a difference of 
something like 40 per cent. in wages and a burden 
of rates and taxes upon industry between three or 
four times as great! We fear that there can be 
only one answer. Even though mass production 
were carried to the optimum point in British manu- 
factures, the selling price of many commodities 
would be higher than those of our competitors, 
owing to the heavy burden which British indus- 
tries have to sustain, and to a level of wage pay- 
ment per piece which is above that of our con- 
tinental rivals. Whilst, then, we have no wish to 
say a single word which may delay for an 
instant the adoption in Great Britain of every 
principle of manufacture which leads to the reduc- 
tion of manufacturing costs, we must assert our 
conviction that the benefits, as far as foreign trade 
is concerned, which would result from the presumed 
development of mass production under fiscal 
protection would remain ineffective as long as other 
causes maintained the cost of production in Great 
Britain at a higher level than that of her con- 
tinental competitors. On that point the diagram 
before us throws a remarkable light. In “ Fixed 
Charges’ must be included the burdens upon 
industry to which we have alluded. Consider, then, 
the effect of reducing them. If we assume that 
they are halved, the effect upon the “ profits ” 
is very nearly the same as doubling the output 
whilst retaining the old fixed charges. It is true 
that the burden of the fixed charges becomes 
less and less onerous as the output increases, but 
in view of the fact that colossal outputs, commen- 
surate with those of America, are impracticable 
here, the necessity of reducing the fixed charges 
is made plain. 

Let us now turn to a consideration which has, 
perhaps, escaped the attention of Sir Eric 
Geddes, who, owing to his business connections, 
has, we think, allowed his arguments to turn 
principally upon the motor car industry, an engi- 
neering industry which is peculiarly adapted for 
mass production. We have no data upon which 
to base an accurate estimate of the relative mag- 
nitude of those exporting engineering industries 
of this country in which mass production is possible 
and those in which it is not, but we have little 
doubt that the number of the latter is greater than 
of the former. The whole of the important trade 
in steam turbines, in machine tools, in heavy elec- 
trical machinery, in locomotives, and in ships—to 
name but a few—is one to which mass production, 
as generally understood, cannot be applied, and in 
some of the industries named even quantity pro- 
duction is not possible. But in every one of those 
industries, with the possible exception of ship- 
building, we have to meet the competition of 
foreign firms who quote much lower prices. A 
single case from last year may be given as an 
example of the measure of the difference. For a 
London power-house the tenders submitted for 
turbine-house plant by seven British firms were all 
over £100,000, whilst that of a German firm was 
well under £85,000. There was in that case no 
question of mass production, and the difference 
could not be accounted for by any conceivable 
difference in manufacturing methods. Unless we 
are to assume that the German price was, in fact, 
an uneconomic one, we are forced to the conclu- 
sion, supported by many similar instances, that the 
price was lower because the industrial conditions 
were more favourable in Germany than in Great 
Britain. For confirmation of that view we turn to 
the report of the National Confederation of Em- 
ployers’ Organisations on the Jndustrial Situation, 
where we find that real wages in Germany amount 
to 74 as compared with 100 in Great Britain, that 
national taxation per head is only half what it is 
in this country, and that the expenditure upon 
social services is less than half. It is against this 
triple burden that British industrialists have to 
contend. Since it is impossible to imagine that 
Great Britain can ever push mass production 
further than other nations, all that she can hope 
to attain is equality in economic methods of pro- 
duction. Having attained that equality, there 
would still remain the excess cost caused by 
standing charges upon industry which no manage- 
ment, however excellent, can remove. 


We trust that nothing we have said will be 
interpreted as in opposition to Sir Eric Geddes’ 
brilliant plea for the continued improvement of 
our manufacturing methods. Nothing could be 
further from our intentions. Whether or not 
wholesale fiscal protection will ensure that end is 
a matter upon which difference of opinion still 
exists, though it is not as great as it was. The 


case which we have endeavoured to lay before our 


methods in the world our industries will be unable 
to make headway against competing nations which 
are not handicapped to the same extent by exces- 
sive taxation and rates. This country must by all 
means in its power improve methods of production— 
and we shall be amongst the first to weloome Pro- 
tection if it contributes materially to that object— 
but at the same time we must not fall into the error 
of assuming that improvement of methods of pro- 
duction alone will enable us for long to compete 
in open markets with countries whose industries are 
less heavily burdened. 








Newcomen Society. 


SUMMER MEETING IN SHEFFIELD. 


Tue Sheffield area is obviously a venue for old 
industries and craftsmanship in which the Newcomen 
Society delights ; hence arose the meeting there on 
June llth and 12th, which was arranged by a local 
committee. 

On the morning of the 11th the first visit was to the 
University, Metallurgical Department, by invitation 
of Dr. C. H. Desch. There the visitors saw the rolling 
mill for merchant iron from Wortley Ironworks, put 
down there by James Cockshutt in 1795. It is notable 
that the top and the bottom line of rolls were driven 
by separate water wheels. It was a satisfaction to 
learn that this valuable relic of former practice is now, 
through the exertions of Members, certain of pre- 
servation. Another relic at the same works are the 
remains of a water wheel with stone buckets which 
gave a fly-wheel effect. A photograph of this and 
other objects at these old works, besides plans, were 
shown. As a visit to see the hand cutting of files 
could not be squeezed in, Dr. Desch had brought 
Mr. Howard there with his tools to give a demon- 
stration that was much appreciated. 

Dr. Desch added greatly to the value of the visits 
that were about to be made by giving a masterly 
survey, illustrated by lantern slides, of the industrial 
career of Sheffield and the reason why its geophysical 
position and its raw materials had enabled it to sur- 
mount many economic changes due to the intro- 
duction of new products, the invention of the steam 
engine, &c., and remain as it does to-day the centre 
for the production of the highest class of steel and for 
its manipulation. 

The next house of call was the home of Top Mill 
snuff. Councillor Albert Harland and Captain William 
Harland, members of the firm of J. and H. Wilson, 
Ltd., welcomed the party and personally conducted it 
over the mill. The steel pestle and wooden mortar 
mills used for grinding the prepared tobacco leaf 
excited, literally, the greatest interest, judging by the 
effect of the pungent atmosphere on the eyes and 
nostrils of those who ventured into the grinding room. 
Here, as elsewhere, the improvements dictated by 
modern advances were exemplified in the manganese 
steel point for the pestle of the mill and by the wrap- 
ping machines for the small tins in which the public 
now prefers to buy its snuff. 

To this succeeded a visit to Weston Park Museum 
to see an exhibit of cutlery there, ably described by 
the Curator, Mr. G. W. Baggaley. The collection, as 
befits the city, is a comprehensive one, formed by the 
amalgamation of several others. It is well classified 
and not too crowded, as the study specimens are in 
drawers. It was regretted that time did not admit of 
seeing other parts of the Museum and of the Art 
Gallery. 

After luncheon the party left by motor omnibus for 
Earl Fitzwilliam’s collieries at Elsecar, where, very 
appropriately, the Newcomen pump was shown under 
steam. This great privilege was enjoyed, owing to 
the good offices of Mr. Arthur T. Thomson, Chairman 
of the South Yorkshire Pumping Association, who 
received the party. The engine, with a cylinder 4ft. 
diameter by 5ft. stroke, dates from 1787, but has been 
subsequently modified by the substitution of a cast 
iron beam and the addition of parallel motions. 
Particulars were supplied to each visitor.* Great glee 
was expressed when it was learnt from Mr. Thomson 
that at the time of heavy flooding in 1928 the old 
veteran which had been standing idle since 1923, but 
in working order, came to the aid of the electric pumps 
and saved the situation till temporary plant could be 
installed—an event as worthy of the artist’s brush 
as a broken-down motor car being towed by a horse. 

Quite unexpected interest was found in the repair 
shops of the colliery, where a very early Nasmyth 
steam hammer and one of his shaping machines are 
still kept. In fact, there was so much to see that the 
party was late for the next visit, which was to the 
works of Benjamin Huntsman and Co., Ltd., at 
Attercliffe, where the process invented by Huntsman 
in 1770 of casting cementation steel is still carried on 
in the old way. The party was so anxious to see the 
actual casting, the making of the crucibles, and the 
hammering, not rolling, of the product into bars, 
that justice was not done to the documentary matter 
which was displayed in the offices by the kindness 
of Mr. Patrickson. 








* For these details see Newbould, “ Notes on Newcomen 
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Atmospheric Engines,” “‘ Proc., Mid. Inst. Min. Eng., XXIV.,” 
pages 167-192. 








Dinner in the evening at the Grand Hotel was » 
great success, being honoured by the presence of 
Alderman Harry Bolton and Mrs. Bolton, past Lord 
Mayor and Mayoress of Sheffield. Upwards of fift, 
were present. After dinner Mr. Fred Bland, member, 
gave a talk, illustrated by lantern slides, on “ Joh, 
Curr: Pioneer of Tram Roads for Mines.” Curr was 
the agent for the Duke of Norfolk’s mines in Sheffie| | 
at the end of the eighteenth century, and introduce | 
many improvements in colliery practice, which, wit), 
much other matter, is given in his ‘* Coal Viewer’. 
Companion,” 1797. The discussion that ensue| 
showed appreciation of the author’s research into the 
life and work of this too long neglected worthy. 

On Thursday morning a visit was paid to wate: 
power sites, which are so great a feature of the Shei 
field area, the Rivelin Valley being chosen. Twi: 
water wheels at Spooner’s Mill were first inspecte:| 
Then the grist mill of Messrs. Wilson at Malin Bridge, 
at the junction of the Locksley with the Rivelin, wa- 
visited. The wheel here is a “four o'clock ” 
Mr. M. Wilson and his son, who showed the party over, 
had some interesting old drawings of hammers. 
move was then made for Wadsley, on the river Do, 
to a group of works belonging to the Clay Whe 
Rolling Mills Company, Ltd. The scythe forge 0: 
Messrs. W. A. Tyzack and Co. is driven by two wate: 
wheels, one with two tilt hammers on the main shaft, 
the other by countershafting and belting driving 
modern spring: hammer with an anvil ingenious!) 
rocked by attachment to the cradle in which th: 
forger sits. Close by was the shop of Mr. G. W. 
Ruston, where red-hot bars of finned mining dril! 
steel were twisted till the fins assumed a helical form. 
Next door was a remarkable instance of co-existent 
motive power: the old water wheel, a modern wate: 
turbine, and a gas engine capable of being coupled up 
to the driving shaft of the rolling mill. The latter 
was engaged in turning out hollow hexagonal drill 
steel by the recent process in which a core of austenitic 
steel in the billet is rolled with it and subsequently 
withdrawn from the finished bar. 

For the afternoon a particularly interesting visit 
to the works of George Wostenholm and Sons, Ltc., 
had been arranged by Mr. F. C. Colver, who, befor: 
taking the party through the works, gave an interesting 
account of this old-established firm (1785), and showed 
documentary matter, photographs of processes and 
examples of fine cutlery produced there. On leaving 
the room Mr. Colver went through the Sheffield 
ritual of presenting every one with a knife. The 
original works building itself was interesting, being a 
“tenement factory,” #.e., one in which rooms pro 
vided with hearth and anvil were rented by individual 
forgers; indeed, one such worker with seventy-five 
years’ service behind him was visited. In contrast 
to this system, in other parts of the works were the 
motiern methods of die forging, blanking, machine 
grinding, and chromium plating. An ingenious appli- 
cation of the old bow drill for making recesses to inlay 
non-circular pieces in the “ scales’ of knives was 
hailed as a novelty by all present. 

Leaving with reluctance, the party visited next the 
Nursery Works of John and William Ragg, Ltd., a 
firm founded by Richard Ragg, “ knifemaker,”’ in 
1601! One can believe that this must have been 
veritably the nursery of many a craftsman. A hand 
forger showed the party scissors blade forging from 
the rectangular rod, perhaps the highest art in the 
trade, but now unhappily disappearing, as figures 
given by Mr. Ragg showed. In 1890 there were in 
Sheffield 140 hand forgers, in 1913 100, but in 1931 
only 25, and not one under forty years of age. 

The afternoon was rounded off by a visit to the 
showrooms of Messrs. Joseph Rodgers and Sons, a 
veritable museum of Sheffield craftsmanship. Among 
so many exhibits it may not be invidious to mention 
the knife with a blade for every year in the Christian 
era, which is still kept up to date! 

Most of the members left this day, but a small 
number stayed till Saturday, and paid a visit to 
Chatsworth. Delightful weather throughout favoured 
the visit. One and all were convinced that Sheffield 
as a city has been greatly maligned. 


one, 








Incorporated Municipal Electrical 
Association. 
No. L 


THE thirty-sixth annual convention of the Incor- 
porated Municipal Electrical Association was held in 
Scarborough from Monday to Friday of this week. 
The President this year is Mr. A. J. Fuller, Borough 
Electrical Engineer at Fulham, and, following 
custom, the convention was held outside the 
town of the President, partly because the surround. 
ings in Scarborough may be regarded as a little more 
congenial than those in London, and partly to con 
sider the convenience of those who have to travel from 
all parts of the country, so that those who come from 
the extreme ends are not involved in an unduly pro- 
longed journey. The attendance this yearshowed again 
an increase on the figures of the last few years, when 
the thousand mark has been exceeded, and the 
interest in the work of the Association and the 
increasing scope of its activities is an interesting com- 
mentary on the somewhat gloomy forecasts which 
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were made when the grid scheme was first talked of, 
some people then thinking that the Association’s 
work would be finished. The very contrary has proved 
to be the case. 

As usual with such functions, the Association 
was accorded a civic welcome by the Mayor and 
Corporation of Scarborough, this taking place in the 
Spa Ballroom on Tuesday morning, June 16th. 


PRESIDENTIAL ADDRESS. 

Following this, Mr. Fuller read his presidential 

ddress, which dealt with a number of technical 
problems which are causing some concern among 

upply authorities at the moment. 

The most prominent of these is the question of bulk 
supply. For instance, a small supply authority, 
compelled to take a bulk supply and situated in the 

rea of & power company, must go to that company, 
and apparently difficulties have arisen which are 
causing the price paid for the bulk supply to be higher 
than the cost at which the authority had been able to 
generate before its station was shut down by the 
Electricity Commissioners. The contention is that 
very often such authorities are being compelled to 
pay too high prices, having regard to their circum- 
stances. Therefore the Council is strongly urging that 
. clause shall be inserted in all such agreements that 
the prices shall be revised when the Grid is in full 
operation, the position being that for the moment 
such supplies are not given from the Grid, and there- 
fore the Central Board has no control, but still 
the small authority is not allowed to generate. 

Mr. Fuller then dealt with what he considers the 
most serious obstacle which has to be got over by the 
Central Electricity Board in the near future, viz., the 
question of the capital charges on transmission lines. 
He entirely disagrees with the present policy of the 
Board, which is that the further away an under- 
taking is from the source of supply the greater are the 
capital charges in respect of that undertaking. His 
view is that in a national scheme of this kind the whole 
cost of the Grid transmission lines should have been 
pooled in such a manner that no undue hardship 
would have been inflicted on any undertaking because 
its area, from a geographical point of view, happened 
to be farther away from the source of supply. The 
effect of the present policy of the Board has been 
proved in many cases to entail so heavy an additional 
cost as entirely to prohibit any possibility of an under- 
taking of this kind ever competing with local factories 
of considerable size which might already have their 
own plant installed. What is claimed to be worse is 
that it cuts across the original idea of the Central 
Board to give a cheap and abundant supply of 
electricity to everybody. The prices due to this 
unfortunate arrangement are such as to stultify all 
progress in many cases, which might have been made 
in the development of domestic supply. Mr. Fuller 
expressed the opinion that ultimately the Board will 
be compelled, either by legislation or otherwise, to 
absorb and embody in one general charge the whole 
of the Grid and transmission lines of the country, and 
he asserted that unless and until that is carried out 
the ideal originally aimed at will never be secured. 
Arising out of the difficulties that are being expe- 
rienced in this way, area associations of supply 
authorities are being formed to deal with these 
matters collectively. 

Having criticised the Grid in these respects, Mr. 
Fuller gave some details of the wonderful progress 
that has been made with it during the past twelve 
months. In Scotland, for instance, the whole of the 
main grid for the first scheme has been completed, 
and within a very short time the actual basic charge, 
together with the conditions and methods of metering, 
will be standardised and published. Whilst progress 
has not been so rapid in other areas, a great deal has 
been accomplished. Wayleaves have been obtained 
for 1870 miles of line out of a total of 2687 miles 
required to complete the national scheme, and 
519 miles of secondary lines have been dealt with in 
the same way out of a total of 1116 miles. The total 
value of the contracts placed by the Central Board at 
May 12th, 1931, approximated to £20,224,666, and 
the Board was given credit by Mr. Fuller for having 
done its share in reducing unemployment. At the 
same time, appreciation was expressed of the manner 
in which the Minister of Transport, Mr. Herbert 
Morrison, has assisted the industry by addressing 
many meetings in different parts of the country and 
urging greater development. 

After commenting on the growth of the domestic 
demand, and the increasing efficiency and reliability 
of the electric cooker, Mr. Fuller dealt at some length 
with the problem of air pollution from the operation 
of large electric power stations, which has received so 
much prominence arising out of the decision in the 
case of the Manchester (Barton) power station and 
was such an outstanding feature of the Electricity 
Commissioners’ inquiry in December last year con- 
cerning the new 300,000-kW power station at Fulham, 
for which Mr. Fuller is joint consulting engineer with 
Mr. J. H. Rider. It is claimed that the experiments 
which have been carried out there with the Modave 
process for removing grit and fumes will be com- 
pletely successful. Reference was also made to the 
experiments which have been carried out by the 
London Power Company with another process, which 
is claimed to be equally successful. Mr. Fuller holds 
the view that the idea of generating electricity 15 or 








20 miles away from the centre of the load has been 
proved to be wrong. At the same time, he argues that 
one of the most effective means of reducing the 
sulphur and dust content of the fuel burned in these 
large power stations is for the collieries to clean their 
coal in the first instance, and he goes so far as to urge 
that washing of coal intended for large public utility 
concerns, and even for domestic purposes, should be 
made compulsory on the collieries. The extra cost 
would easily be counterbalanced by the advantages 
gained. Indeed, careful investigation has indicated 
that after making full allowance for the cost of clean- 
ing coal, there is a saving to the user amounting to 
1s. 8d. per ton in the case of pulverised fuel firing and 
ls. 4d. per ton in the case of mechanical stoking. 
Taking a power station using 2000 tons per day of 
pulverised fuel, it has been estimated that the amount 
of flue dust leaving the boilers, when burning 
uncleaned pulverised fuel, would be about 22-4 tons 
per day, whereas with clean coal it would be reduced 
to 4 tons per day. The quantity of SO, discharged 
would be reduced from about 50 tons per day to 
about 11 tons per day. Therefore Mr. Fuller expressed 
regret that legislation did not compel all coal coming 
into our large towns to be cleaned. 


ELECTRICITY IN THE Home. 

Following the presidential address, a paper was 
ready by Mr. E. E. Hoadley, Engineer and Manager 
of the Maidstone Corporation electricity undertaking, 
entitled “‘ Home Service by Electricity.” It was a 
plea for more active development in the use of elec- 
tricity for domestic purposes, with the suggestion that 
every house rated over £20 per annum can be equipped 
more advantageously by gas than by electricity. It 
was contended that too much of the propaganda now 
being carried on is within the electrical industry and 
too little among the uninformed members of the 
general public. T'wo-part tariffs, with a low secondary 
or unit charge, were recommended, together with 
reasonable hire or hire-purchase schemes. The paper 
madealso, naturally, astrong plea for the “all-electric” 
house, of which in Maidstone there are some 300. 

A feature of the discussion was the strong views 
expressed as to the effect upon domestic electrification 
of the prices which have to be paid for current from 
the Grid. For instance, at Eastbourne—now closed 
down for generating purposes—-a tariff for water 
heating has been in force during the past year which 
gives three units for one penny, but now that bulk 
supply has to be paid for at a higher rate than it 
previously cost to generate, it is doubtful whether 
that tariff can be continued. In the same way, Mr. 
A. E. McKenzie, the Borough Electrical Engineer at 
Wimbledon, stated emphatically that undertakings 
which had to buy their electricity from the Central 
Board on a two-part tariff could not afford to have 
* all-electric *’ houses on their mains. 

THE ASSESSMENT OF UNDERTAKINGS. 

On Wednesday, June 17th, a paper was read on 
“The Assessment of Electrical Undertakings in 
Relation to Local Rating,” the author being Mr. 
Isaac Dixon, Rating Valuer and Surveyor at Liver- 
pool, who dealt with the well-known principles upon 
which public utility undertakings are assessed for the 
purpose in question, viz., valuation on the profits 
basis, and pointed out that although the Rating and 
Valuation Act, 1925, made many changes in the law 
relating to rating and valuation, it did not make any 
material change in the principles of valuation. Mr. 
Dixon defends the present method and deprecates 
the suggestions that have been made that all such 
undertakings as public utility concerns should be 
based on the average of the previous five years’ 
accounts. He admits that one of the declared aims 
of the Rating and Valuation Act, 1925, viz., uni- 
formity of valuation, has not yet been achieved, and 
suggests that we can only expect to reach it in 
course of time as anomalies and inequalities are pro- 
gressively removed. The most reasonable and suitable 
basis for assessment, in the author’s opinion, is the 
present one, viz., the relationship between rates paid 
and gross profit, but within this general principle, as 
the paper shows, there is ample ground for dispute 
concerning details, and it is in the details and the 
anomalies that inequalities exist. However, viewing 
the industry as a whole, Mr. Dixon argues that, 
although there may be variations between different 
undertakings, the industry as a whole has no ground 
of complaint of over-assessment. Incidentally, the 
paper pleads for sympathy on the part of the supply 
authorities with the rating authorities and their 
valuers in the difficulties they have in striving after 
the ideal of uniformity of valuation. 

The convention continued on Thursday and Friday, 
and a few notes on these meetings will be given in our 
next issue. 

(To be continued.) 








Literature. 


The Resistance of Ships and Models. By N. W 
Axmorr. Rome: Libreria de Scienze e Lettre, 
Piazza Mackima 19-20. 1931. (No price given). 

In no branch of naval architecture has more con- 

troversy arisen than in that devoted to ship resistance 

problems, and this latest addition to the literature on 








the subject does not fail in this respect. Those who 
are familiar with the present methods of extrapo- 
lating model data to the full-size ship are well aware 
of the deficiency which exists in the knowledge of 
skin friction resistance. Repeated efforts have been 
made in this country to arrange towing tests on actual 
ships, similar to those carried out by Froude on the 
““ Greyhound,” in order to bridge this gap, but they 
have never come to fruition—generally from lack of 
financial resources. The criticism in this book empha- 
sises the great need for some further knowledge such 
as could be derived from large-scale work. . 

The author, whilst paying a generous tribute to 
William Froude as the pioneer experimenter, calls in 
question his method of separating frictional and 
residuary®resistance, and extrapolating them to the 
ship by two different laws. He suggests that the 
correct power for the ship is to be obtained from the 
model results by applying the “ law of comparison ” 
—or of “corresponding speeds”—to the whole 
resistance. This is equivalent to the assumption that 
the skin friction resistance varies as the second power 
of the speed, and not as an appreciably lower index, 
as used in the ordinary Froude method. Apart alto- 
gether from the latter’s plank experiments, there is a 
mass of data on frictional resistance of fluids, all of 
which goes to indicate a value of the index of less 
than 2. 

If the proposed method is examined from the point 
of view of the resulting ship powers some interesting 
points arise. For an ordinary cargo ship the effective 
or towing horse-power—E.H.P.—will be increased 
above that obtained by the present methods, using 
the Froude system, by amounts up to 40 per cent. 
It is generally recognised that present methods may 
under-estimate the effective horse-power for the ship, 
but the difference is very much less than this— trials 
with thrust recording apparatus on board ships indi- 
cate a difference of some 10 per cent. as being the 
propable maximum. 

The author claims in more than one place in the 
book that model values of wake fraction (w) and 
thrust deduction factor (t) are very much higher than 
those obtaining on the ship. He states, in fact, that 
“it was established beyond any possible doubt ” 
that both w and ¢ for all actual ships are practically 
zero for twin-screw and about one-third the model 
values for single-screw vessels. If the effective horse- 
power is to be increased by some 40 per cent., the 
thrust deduction factor will certainly be reduced 
below model values—so much so that it will probably 
have high negative values. 

A formula is given for estimating E.H.P., this being 
given by the product of the 'midship area and the 
cube of the ratio of speed to a factor A. This is dimen- 
sionally in agreement with the author’s assumption 
for the extrapolation of model data to ship. It is 
analogous to an Admiralty coefficient, but the intro- 
duction of the index reduces considerably any varia- 
tion in the value of the coefficient. Despite the 
author’s claim, this is obviously no criterion of its 
superiority. 

Tables in the book give values of A for sume 160 
forms ; some of them are derived from model results, 
others from the ship E.H.P. as predicted by the tank 
authorities. In certain cases results are given for both 
ship and model, and here differences of 40 per cent. 
may be found. 

There is a chapter on thrust measurement tests, 
wherein published data are analysed by the proposed 
method. Two points of interest may be noted. In 
the first place, in all but one of the series the model 
results were not available and the tables have been 
used to determine the E.H.P. It would be more con- 
vincing if in future editions model data could be added 
for comparison where they are in existence. 

Secondly, throughout the book the thrust horse- 
power—T.H.P.—is defined as the thrust multiplied 
by ship speed, whereas the correct speed to use is that 
of the propeller through the water, ‘.e., the speed of 
the wake water. Admittedly, on the author’s assump- 
tion of the wake fraction being zero, these are the 
same; but the point should be remembered by the 
reader, since it results in the T.H.P. being increased, 
as well as the E.H.P., above the usual figures. In 
discussing the results of the “ Sheaffield,” a single- 
screw collier, the shaft horse-power—S.H.P.—is given 
as 835.* The author derives a T.H.P. of 906 by using 
ship speed, and calls in question the former figure. 
It is obvious that the use of quite a reasonable wake 
factor will remove this discrepancy. When dealing 
with values of ¢ it is stated that these are only zero in 
tank experiments for very high-speed models, with 
screws of large disc area as compared with the ‘mid- 
ship section area, where “the suction, and conse- 
quently ¢, should be a maximum.” But surely these 
small values are due to the fine form of the model and 
the consequent absence of any obstruction to the flow, 
and, contrary to the author’s assertion, would seem 
to bear out the accuracy of the model ¢ values. 

Part I. contains three chapters, on the Mechanism 
of the Wake, Turbulence, and the Principle of the 
Trip Wire respectively. The first contains a general 
survey of published wake data, and also a series of 
interesting photographs of the formation of vortices at 
bridge piers, a general discussion on these, and on 
turbulence following. Whilst the author does not 
agree with the trip wire principle, the principle itself 

* See N.E.C. “ Trans.,” 1925-26 “‘ Measured Mile Trials,” by 
G. 8. Baker, O.B.E. 
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is very clearly explained. Altogether, the second 
part of the book will be found of great interest. 

The criticism of the existing method of predicting 
ship results from model experiments is made in no 
uncertain terms, and those who read the book will feel 
impelled to examine the data in their possession in 
the light of the new ideas put forward, which run con- 
trary to accepted practice, but are novel and stimu- 
lating throughout. 


Account Rendered, 1900-1930, being an Attempt to 
Estimate the Moral and Material Cost of the New 
Ideas Expressed in the Political Activities of Great 
Britain during this Period. By Ernest J. P. BENN. 
London : Ernest Benn, Ltd. 1930. Prite 6s. net. 

Str Ernest Benn, the author of this book, is a well- 
known individualist. He is the living antithesis of 
Socialism, or Communism, or U.S.S.R.ism.  Vic- 
torianism, which it is now the fashion to contemn, is, 
to him, the perfect system. Its ideals came to an end 
with the century and “ almost everything which has 
been done in the last thirty years is, on the face of it, 
bad,”’ if the nation be regarded as a business firm. 
It is the purpose of the volume to justify that state- 
ment. And very cleverly and attractively Sir Ernest 
does it. ‘‘ Solid progress,”’ he says, “ has been made 
whenever a generation has been willing to pay due 
respect to the past, to profit from its legacies, to build 
upon them, and to leave to the future something more 
than it inherited. The nineteenth century conformed 
to all these requirements.”” The present century, on 
the contrary, pays no respect to the past—particu- 
larly the Victorian past—builds nothing upon the 
foundations which it laid, and leaves to the future 
nothing but an appalling load of debt. 

The faults of the present system is to be found in 
the abnegation of the natural laws of economics and 
the passing of the sense of personal responsibility. 
“The Victorian market was firmly 
grounded upon the theory that if the producers or 
the merchants kept the convenience of the consumer or 
the buyer uppermost in their minds, then prosperity 
for all would follow as surely as night follows day.” 
That was the natural law. It never entered the head 
of the Victorian that he had any “ rights ;*’ he only 
recognised his responsibilities and his obligations to 
serve. The cost of living was a reason for his wanting 
a wage, but it had nothing whatever to do with the 
way he might get it. That was the sense of personal 
responsibility. 

Sir Ernest Benn shows in a series of chapters how 
far we have departed from these ideals. He presents 
his arguments with energy and lucidity. It nearly 
always happens that arguments so presented lack 
something in exactness. They become, in a sense, 
artistic as contrasted with scientific. The artist 
selects the things upon which he wishes to direct 
attention. The scientist must not do that ; he must 
set down all facts and seek to find his arduous path 
through them. That is why science is often so diffi- 
cult and forbidding. It has to wait till someone can 
make a generalisation before it appeals to “‘ the 
general.” The satirist is an artist. He picks out the 
weaknesses and foibles of an age and holds them up to 
our derision or indignation. That is what our present 
author does. He has an admirable chapter on the 
Rural District of Godstone, “‘ one of the most favoured 
spots in delightful Surrey.” Although only 20 miles 
from London, it was unspoilt and the hand of suburbia 
had not fallen upon it. It was, if we may venture to 
say so, typically Victorian. It did no more than it 
could afford, and paid for what it did. ‘The Vic- 
torians have not left so much as a farthing rate for the 
inhabitants to discharge.”” Godstone was happy and 
virtuous up to 1901; it owed only £906. A shilling a 
head on its whole population would have paid off all 
its debts. But by 1929 it had been forced or cajoled 
into contracting liabilities amounting to £436,939, 
and every man, woman, and child in the neighbour- 
hood had a burden of 354 shillings upon their heads. 
** So much for the capital account of the Rural District 
of Godstone, as at March 31st, 1929, a position which 
continues to grow more serious as day by day Parlia- 
ment and Whitehall impose ever more numerous 
obligations upon this innocent and unoffending 
locality.” Sir Ernest shows in detail how the burden 
has grown under pressure from without; we must 
assume that had Godstone been free to express its 
own individuality it would still be as “‘ innocent ” and 
as debt-free as in Victorian days. 

Under the title “‘ A Sample of Modern Legislation,”’ 
our author discusses another case. Here the touch of 
sadness with what he himself might call “‘ a crinoline 
savour” which rests upon his chapter on one of the 
most favoured spots in Surrey gives place to the 
“ straight left.” His subject is the ill-fated Agricul- 
tural Marketing Bill of 1930, in which he finds but a 
single good line :—*‘ This Act shall not extend to 
Northern Ireland.’”’ Although the matter is now only 
of historical interest, the chapter may be read as an 
example of our author’s vigorous and effective style. 

To conclude, we may take from the last chapter, 
“‘Knaves and Fools,” a couple of sentences which 
show how faithful Sir Ernest is to the ideas with which 
he opens. ‘ We have,” he says, “‘ produced a state 
of affairs when it is comparatively unimportant how 
you get into the cradle or how you get into the grave, 
but it is of vital importance that, when performing 
either operation or any little act in between the two, 


you should have with you the official chits and forms,”’ 
so that any individuality you may have may be sub- 
merged in ‘‘ method ;” and again, “The worst of 
the curses which our children will place upon us, and 
with perfect justice, is that we allowed hundreds of 
thousands of God-made human beings to remain in 
complete ignorance of the fact that civilised life is a 
struggle with the forces of Nature, and that each and 
every one of us has a definite amount of responsi- 
bility and a share of that struggle. We are so acting 
as to lead both knaves and fools to believe that the 
material needs of life are like manna from heaven, 
heaven to this generation being a place full of Acts of 
Parliament.” 


The Ancient Bridges of the North of England. By 
E. Jervorse, A.M. Inst.C.E. London: The 
Architectural Press, 9, Queen Anne’s Gate, West- 
minster, 8.W. 1. Price 5s. 6d. net. 

THIS is a companion volume to that delightful little 

book, ‘* The Ancient Bridges of the South of England,” 

by the same author, which was published last year 
and referred to in our issue of January 26th last. 

It is the outcome of a survey made on behalf of the 

Society for the Protection of Ancient Buildings 

during the past two years, in which period over 1200 

bridges were visited. Primarily, the survey was 

concerned with road bridges, but packhorse bridges 
were also included. The author has followed, in the 
present instance, practically the same plan which he 
carried out for his first volume. For the information 
which he gives concerning the numerous structures 
that he describes, he has consulted Leland, the 
records of the Quarter Sessions for the North and West 
Ridings of Yorkshire, the publications of the Surtees, 
the Thoresby and the Chetham Societies, as well as 
the ‘ Proceedings *’ and other volumes issued by 
the Newcastle-upon-Tyne Society of Antiquaries, 
the Yorkshire Archeological Society, the Cumberland 
and Westmorland Antiquarian and Archeological 

Society, and the Lancashire and Cheshire Antiquarian 

Society, &c. 

The result of his labours is most pleasing. Particu- 
lars are given of over four hundred and thirty bridges, 
and there are no less than 141 half-tone reproductions 
of photographs, depicting the most noteworthy of 
the structures. The book is divided into nine chap- 
ters, which deal, respectively, with “‘ The Rivers 
and Bridges of Northumberland,” ‘The River 
Tyne,” ‘The River Wear,” “The River Tees,” 
“The Rivers and Bridges of East Yorkshire,’’ ‘* The 
River Ouse and the River Swale,” “‘ The Southern 
Tributaries of the Ouse,” ‘“‘ The Rivers and Bridges 
of Cumberland and Westmorland,” and “ The Rivers 
and Bridges of Lancashire.”” We have perused the 
book from cover to cover, and we have been greatly 
interested in doing so, the only regret we have felt 
—as, indeed, we did with the companion volume— 
being that, in so many cases, the data given are not 
fuller. We should so much liked to have further 
particulars of some of those bridges, many of them so 
quaint in design, and all so varied inform! However, 
just as it stands, the book is eminently readable, 
and contains a vast amount of information which it 
must have been a great labour to compile. 

It is a matter for congratulation that there are 
other parts of the British Isles besides the South and 
North of England for Mr. Jervoise to survey and tell 
the world, as we hope he may some day do, what 
gems in the way of old bridges they contain. 
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A High-speed Gear Generating 
Machine. 


WE were recently afforded an opportunity of inspecting 
at the works of the Power Plant Company, Ltd., West 
Drayton, Middlesex, a new design of high-speed gear 
wheel generating machine. The machine, known as the 
“ Rapidan,” operates on the Sykes principle, and is 
claimed to be particularly suited for the rapid and efficient 
production of small gear wheels, such as those used in 
motor vehicles. It is capable of producing wheels up to 
10in. in diameter by 4in. wide on the face. The wheels 
may be either straight spur gears, single helical, or con- 
tinuous or staggered double helical gears. With a central 
gap formed round the periphery of the blank the wheels 
may even be dissimilar double helical gears—that is to 
say, the number of helical teeth on one side of the gap 
may be different from the number on the other side. If 
straight spur gears are being cut, the blanks can be 
in gangs for simultaneous cutting. Whatever 





grou 
the form of the gear the number of teeth may be anything 


up to 100, while over 100 it may be anything except a 
prime number or a multiple of a prime number. The 
speed of the machine is such that the cutters may make 
200, 400, 600, or 800 cutting strokes per minute. 

The Sykes principle of gear wheel generation is no 
widely understood. A full account of it was given in 0): 
issue of April 27th, 1928, in connection with the descr), 
tion of a large double helical gear generator made by theo 
Power Plant Company. A brief description need only be 
given on this occasion. The cutter employed is in thc 
form of a pinion with straight or helical teeth, accordin, 
as the finished gear is of the straight or helical ty). 
The cutter and work are slowly revolved on their ax: 
at the same relative speeds as they would have if t! 
work were fully toothed, and the cutter were a pinion 
mesh with it. Simultaneously, the cutter is reciprocat::( 
horizontally across the face of the work, taking a cut whi 
it is moving in one direction and being withdrawn fro: 
the work for relief when it is returning in the other dir 
tion. At the start of the operation the points of the cutt 
teeth are lightly touching the periphery of the wo: 
| They are not fed into the blank to the full depth straig! 
|} away. The feed is applied continuously as the work a: 
| cutter rotate on their axes at the correct relative rat 
| At the end of the first complete turn of the work ther: 
fore the gashes exhibit a spirally increasing depth fro 
tooth to tooth. At the end of—on the average—sev: 
complete turns of the work, one of the gashes will be c 
to the full depth, while all the others will be spirally less 
than the full depth. One additional turn of the work wit 
the feed knocked off brings all the gashes to the finish: 
depth. In some cases it may be desirable to allow t! 
work to make two additional turns with the feed stoppe:! 
Provision is made for both these methods of operation. 

If the wheel to be cut is of the single helical type, « 
additional movement has to be imparted to the cutte: 
As the cutter advances across the face of the work on th: 
cutting stroke, it has to be caused to rotate on its axi 
through an angle determined by the helical angle of th: 
teeth being cut. On the return or idle stroke, the cutte: 
has to rotate backwards through an equal angle. This 
rotation of the cutter to produce the helix of the teeth i 
additional to and independent of the continuous rotatio: 
imparted to it—and to the work—for the purpose o| 
generating the involute cross section of the teeth. Thx 
helical angle commonly adopted is 30 deg., but it is possibk 
to fit the machine to cut any other helical angle up to 
45 deg. 

If a double helical wheel has to be cut two opposite 
handed cutters are employed, one of which advances from 
the edge to the middle plane of the blank on the cutting 
stroke, while the other is retreating from the middle plan 
to the edge on the relief stroke. As already noted, th: 
teeth cut on the work may be staggered, continuous, or 
separated by a gap running round the periphery of th« 
blank. Even when they are continuous, in spite of the 
fact that each cutter must stop dead on the middle plane 
without overshooting, the final cut leaves no burr at the 
junction of the two helices, and no hand finishing is required 
after the work is removed from the machine. 

Front and rear views of the “ Rapidan ” machine are 
reproduced in Figs. 1 and 2, and a general arrangement 
in the Supplement. The work is mounted on an arbor 
attached at one end to a face plate and supported at the 
other end in a bracket. The face plate headstock and the 
bracket are carried on a base plate, which can move back 
and forward on slides on the general body of the machine 
The cutter spindle lies parallel with and behind the work 
arbour. For feeding purposes the work slide is moved 
either by hand or hydraulically to bring the blank into 
contact with the cutters. The arrangements described in 
fuller detail below are such that the work can initially 
be fed on to the cutters by hand to start the cut. There- 
after a continuous hydraulic feed is brought into action 
and is allowed to remain in action until the cutter slide 
strikes a stop and trips the feed. Following the tripping 
of the feed the work makes one more complete turn to 
bring all the gashes to the finished depth, whereupon a 
rapid hydraulic motion is automatically applied to with 
draw the work clear of the cutters ready for removal. 

The machine is driven from a single belt pulley at the 
rear. The drive passes immediately into the gear-box, 
of which a section is included in the Supplement. This 
gear-box is interesting in itself by reason of the fact that 
all its wheels are of the double-helical type. Sliding 
engagement being impossible, each wheel is constantly in 
mesh with its fellow. The driving connection is made or 
broken by means of sliding clutch sleeves lying between 
certain pairs of the wheels. The lowest or fifth shaft in 
the gear-box receives motion from the driving or fourth 
shaft at any one of four speeds and transmits it to the 
third shaft. At its front end the third shaft carries a 
crank which engages with a block working in a recess at 
the back of the cutter slide. In this way the cutter slide 
is reciprocated horizontally at any one of four different 
speeds. From the third shaft in the gear-box power is 
transmitted through an adjustable slipping clutch to the 
second shaft, whence it is taken at any one of four speeds 
to the first shaft. In explanation of the clutch arrange- 
ment on the first shaft, it may be mentioned that one of 
the clutch sleeves is operated by pushing or pulling on the 
control rod and that the other sleeve is operated similarly 
after the control rod has been turned through a small angle 


The first shaft of the gear-box provides the slow rotary) 
movement of the cutter requisite for the generating action 








From it there is also taken the requisite simultaneous 
slow rotation of the work. So far as correct generation is 
concerned, the exact speed of the cutter is immaterial, 
so long as the speed of the work bears to it the ratio which 
it would have if the blank were fully cut and the cutter 
were a pinion running in mesh with it. The requisite ratio 
of the two rotations is given by means of change wheels 
outside the gear-box on a fiddle plate at the rear—see 
Fig. 2—whence the drive passes to a worm engaging with 
a worm wheel on the work spindle—see Fig. 1. 

From the first shaft in the gear-box the slow rotary 
drive to the cutters is taken through bevel gearing and 
shafts—see the end view in the Supplement—to the middle 
pinion of the three shown in Fig. 3. The shaft of each 
of the outer pinions carries a worm, which engages with 
a worm wheel surrounding a sleeve. The two sleeves are 
separate and distinct, but as they are driven from the 





central pinion by similar trains they always rotate at 
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FiG. 1--FRONT View 


looking at the machine 
is associated with the right-hand 
right-hand with the left-hand 


qual speeds. The left-hand sleeve 
from the front 
eutter, and the 
cutter 

The right-hand cutter is mounted solid shaft, 
surrounding which is a hollow and shorter shaft, on which 
the left-hand cutter is mounted. The solid shaft passes 
right through to the left-hand sleeve above mentioned, 
and at its end is provided with a cylindrical member on 
the surface of which a spiral channel is formed. With 
this channel there engages a block fixed within the bore 
f the sleeve. The hollow shaft of the left-hand cutter is 
provided with a similar cylindrical member, which engages 
through its spiral channel with a block in the bore of the 
right-hand sleeve. The two spiral channels are opposite 
handed. 

If the two sleeves with the worm wheels are imagined 
to be fixed then the reciprocation of the cutter slide will, 
through the agency of the spiral channels and blocks, 


side 


sleeve 


on a 


0-017in., 0-024in., or 0-035im. per stroke of the cutter. 

The manner in which the requisite small amount of 
relief movement is given to the retreating cutters is 
indicated in the Supplement. Close up to the 
cutter each cutter shaft is carried in a block, which is 
mounted between top and bottom brackets fixed to the 
reciprocating cutter slide. The block engages at its 
rear with inclined faces formed on a second block, which, 
being of slightly lesser height than the first, can rise and 
fall on a guide bolt extending between the two brackets. 
The vertical movement of the second block is produced 
by the rotation of a power-driven cam shaft at its rear, 
and through the agency of the inclined faces is translated 
into a reciprocating horizontal relief movement of the first 
block. 

The arrangement of the hydraulic feed for the work slide 
is shown in the Supplement. The slide can be moved by 
hand by means of the wheel A. With the blank just clear 
of the cutters the handle B is raised to the vertical position 














\FiGc. 3—-CUTTER MOTION CONTROL GEAR 


cause the cutters to turn to and fro on their axes as they 
move back and forth horizontally. As the one cutter 
advances on the cutting stroke it will rotate in one direc- 
tion. Simultaneously, the other cutter will be retreating 
on the relief stroke and rotating in the opposite direction. 
In this way the helical angle of the teeth is produced. 
lf a different helical angle is required, the spiral guide 
members have to be changed. If a single helical wheel 
has to be cut, one of the cutters is rendered inoperative, 
and if a straight spur gear is required the spiral action is 
suppressed. 

The same action will occur if the sleeves with the worm 
wheels are slowly and continuously rotated, as in practice 
they are, by the means previously indicated. The spiral 
reciprocating rotation of the cutters will then have super- 
imposed on it the slow continuous rotation required, in 
conjunction with the corresponding rotation of the work, 
to generate teeth with involute profiles. 

The four speeds in the gear-box give the standard size 
of cutter a linear movement at the pitch circle of 0-012in., 





The valve to which this handle is attached thereby admits 
oil at a pressure of 50 lb. behind the piston of the cylinder 
C, and as a conséquence, a rack D attached to the piston-rod 
moves into engagement with a pinion driving on to the 
spindle of the hand wheel A. The rate of advance of the 
rack, and, therefore, the rate at which the work is fed 
on to the cutters, is governed by means of the regulating 
valve E. At the end of—on the average—seven complete 
turns of the work, the slide makes contact with a stop F. 
When this contact is made the pressure of the oil behind 
the piston of the cylinder C rises until it lifts a relay plunger 
G, which, on lifting, admits pressure oil beneath a plunger 
H. This plunger acts upon a sliding link on which a gear 
wheel J is mounted—see also Fig. 1—and, as a conse- 
quence, when the plunger rises this wheel is lifted into 
engagement with another wheel K, mounted on the work 
headstock spindle. The wheel J is weighted in such a way 
that when it is lifted into engagement with K a particular 
point on its circumference is always downwards. When 
the engagement is effected, the wheel J picks up motion 








Fic. 2-REAR ViEw 


from the wheel K. The object now is to ensure that the 
work shall make one complete turn after the engagement 
of J and K is effected in order that all the gashes in the 
work may be brought to the finished depth while the 
forward feed of the work is suppressed by the stop F. 
The two wheels J and K are of equal size, and, therefore, 
the requirement is that the cutters should continue in action 
while the wheel J is making one revolution. 

Details of the arrangement provided to secure this result 
are shown in the Supplement and in Fig. 4. The spindle 
of the valve controlled by the handle B carries a quadrant 
L, which meshes with a second quadrant M. This second 
quadrant is mounted on a shaft which carries a third 
quadrant N, meshing in turn with a fourth quadrant P 
on a shaft Q running parallel with the face of the wheel 
J. A spring R attached to the second quadrant acts to 
pull the handle B into the disengaged position. When 


ly V 








Tee Encincan 


Fic. 4—FEED TRIPPING DETAILS 


this handle B is raised into the engaged position, it is 
maintained in that position by a pawl 8, the tail of which 
butts against a shoulder on a collar T. The collar T is 
mounted on the shaft Q. The pawl § is carried on brackets 
attached to the side of the machine. A cam V on the 
face of the gear wheel J trips the pawl S after the wheel 
J has made one complete revolution. If it is found 
necessary or desirable to allow the work to make two com- 
plete turns after the feed has been stopped a second cam 
U is provided on the wheel J. This second cam at the 
end of the first turn partially trips the pawl S and brings 
it into the path of the cam V ready for the final tripping 
at the end of the second turn. In either case when the 
restraint of the pawl S on the collar Tis removed the 
quadrants rotate under the action of the spring R and 
the handle B is pulled into the off position. In the off 
position the supply of oil to the cylinder C is reversed, 
the piston moves back and the work is withdrawn clear 
of the cutters ready for removal and for the insertion of 
a fresh blank. 
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The Foundrymen’s Convention. 


AMONG the many annual conferences of technical 
and scientific associations connected with the engi- 
neering industry, that of the Institute of British 
Foundrymen is taking an increasingly important 
place. The twenty-eighth annual Convention of the 
Institute was held last week in Birmingham and 
Coventry—the district in which iron working was 
first introduced in this country——-where the members 
elected Mr. Andrew Harley, of the Daimler Company, 
President for the ensuing year. In both cities the 
members of the Institute were accorded a civic 
welcome, and a well-balanced programme of technical 
discussions, visits to foundries and engineering works, 
and social functions was arranged for their instruction 
and entertainment. 

The Institute, formed in 1904 and incorporated by 
Royal Charter in 1921, has a very democratic con- 
stitution, for it welcomes all connected with the 
foundry trade, from the apprentice to the managing 
director, including educationalists, and the suppliers 
of materials and equipment. Education, of course, 
is one of the principal matters engaging the Institute’s 
attention, and it is stated by the Council in its report 
that arrangements are now practically completed for 
the inauguration of examinations in Foundry Practice ; 
in this connection the Institute has had the advantage 
of the experience of the British Cast Iron Research 
Association, which was formed ten years ago, largely 
as the result of the Institute’s activities. The City 
and Guilds of London Institute, at the request of the 
Institute, has now completed arrangements for hold- 
ing examinations of students who heve completed 
courses in patternmaking and in foundry practice 
and science in accordance with syllabuses drawn up 
by an Advisory Committee consisting of representa- 
tives of the Institute and of various educational and 
technical associations. The syllabuses will come into 
operation in the session 1931-32, and _ technical 
colleges throughout the country will then be in a 
position to organise courses of instruction leading up 
to the examinations. The certificates issued as the 
result of these examinations will be endorsed by the 
President of the Institute of British Foundrymen. 
The Institution of Mechanical Engineers, in con- 
junction with the Board of Education, has agreed to 
initiate a modification of its National Certificate 
suitable for students of foundry practice. This 
second certificate will be a National Diploma of high 
technological standard, and will be signed by the 
President of the Institution of Mechanical Engineers 
and endorsed by the President of the Institute of 
British Foundrymen. 

The report of the Council states that some of the 
sub-committees of the Institute are collecting informa- 
tion on foundry specifications with a view to arranging 
ultimately for more complete standardisation. In 
this work they are co-operating with the recently 
formed Lron and Steel Industry Committee of the 
British Engineering Standards Association. 


PRESIDENTIAL ADDRESS. 

In the course of his presidential address, Mr. Harley 
made reference to the certificate schemes mentioned 
above, and pointed out that in many localities there 
are not sufficient boys entering the industry to make 
such schemes workable. A _ publicity campaign, 
directed to parents and apathetic employers, was 
therefore being put into operation. The local educa- 
tion authorities, he said, were ready and willing to 
co-operate in every way, but the co-operation of 
employers was also essential. 

Dealing with general matters affecting the industry, 
the President said that the average foundry, unfor- 
tunately for its economic well-being, was not advan- 
tageously placed for the modern game of “ passing 
on the baby,” and it was a matter for some pride that 
it had not only held the baby, but had helped to keep 
it nourished. Moreover, by meeting the demand for 
narrower machining allowances, founders had helped 
to augment economies in the machine and subsequent 
shops. 

It had been assumed in some quarters, he con- 
tinued, that British firms could, with advantage, 
reduce the quality and finish of their manufactures. 
His own experience had been rather contrary to that, 
for the very economic causes which had brought about 
the fall in prices had also, of necessity, led to a better 
quality of casting, more rigid dimensional specifica- 
tions, and keener inspection. 

The reduction in machining allowances had been 
most notable in the development of die castings in 
light alloys. The alloys themselves were receiving 
considerable attention, hoth in the direction of 
reduced specific gravity and lower co-efficient of 
expansion. The foundryman had now to pay increased 
attention to the heat treatment of his castings, espe- 
cially so in light alloys. and even in cast irons. All 
that entailed the installation and working of plant not 
hitherto considered part of a foundry lay-out. 
Demands for special cast irons were increasing year 
by year, and the day was not far distant when a full 
range of heat-treatable cast irons would form part of 
normal specifications. 

The foundryman still suffered from the optimism 
of the designer in regard to the production of complex 
shapes and from his pessimism in regard to the 
strength of cast materials. A too rigid dependence 


on test pieces was responsible for a somewhat academic 
attitude which was not always supported by actual 
practice. The stresses obtained in service were 
usually complex in nature, and could not be imitated 
by any one static test, and factors of safety based on 
such a test might be quite misleading. Static tests 
should be placed in their proper category as indicating 
the correspondence of the metal to a physical and 
chemical specification. 


Cast Mareriats ror High TEMPERATURE AND 
PRESSURE SERVICE. 

One of the exchange papers from abroad was by 
Mr, L. W. Spring, chief chemist and metallurgist, 
Crane Company, Chicago, in which the author puts 
forward some considerations concerning tests for 
cast materials for high-temperature, high-pressure 
service. The paper contains a great many interesting 
data concerning ferrous and non-ferrous metals and 
alloys and methods of testing. Whilst the author 
disclaims any intention to eulogise steel castings, the 
information contained in the paper does tend to 
support the use of steel castings instead of steel 
forgings for high-temperature and _ high-pressure 
service. Mr. Spring points out that castings have 
points of known superiority and advantage, and other 
points of advantage less well known, which should at 
some time be made the subject of a complete investi 
gation. 

In the course of discussion it was stated that tests 
carried out at the National Physical Laboratory 
recently on high-temperature nickel-chromium and 
nickel-chromium-iron alloys had led to the con- 
clusion that the cast alloy is stronger at high tem- 
perature, i.e., that it has a higher creep stress value 
than has a worked material. 

MERCHANDISING CASTINGS. 

Another interesting paper was one presented by 
Mr. Eric N. Simons, of Messrs. Edgar Allen and Co., 
on “ The Merchandising of Castings,”’ the message it 
contained being the necessity for foundry sales 
organisations to adapt themselves to modern con- 
ditions, which have as their basis a logical approach 
as against haphazardness. The old conception of the 
method of making sales, said the author, laid too much 
stress upon the “ ales ’’ part of the word. He urged 
that selling should be aggressive, the aim being to 
increase and not merely to maintain sales. He dealt 
at some length with market analyses, the functions 
of sales managers, analyses of potential demand, 
sources of information, internal investigations and 
marketing policv. When he came to the actual sales 
campaign, he said that the seven divisions of activity 
representing the fulfilment of a sales plan were out- 
door selling, advertising, circularising, selling by 
printed matter, expert demonstration, exhibiting at 
fairs, trade shows, &c., and overseas agency work. 
Sometimes it was necessary either to put a new type 
of casting on the market, to give a general fresh 
impetus to sales, to clear out stocks, to extend the 
uses of the castings, to open new markets, or to stimu- 
late falling sales. In such instances it might be 
desirable to run a special campaign over and above 
the ordinary selling activities ; that might involve 
special advertising, specially prepared literature, 
extra circularising and even, where circumstances 
warranted it, a temporary increase of the selling 
force or a reduction of prices. 

Mr. Simons pointed out that some foundry manage- 
ments had been inclined in the past to allow their 
representatives to build up for themselves fictitious 
reputations based on aggregate turnovers, without 
reference to market potentialities; he declared 
roundly that representatives, whether of the “ ales ”’ 
or “ sales’ variety, should be controlled by an indi- 
vidual. In answering the question as to how that 
should be done, he urged that representatives should 
not be allowed to wander at their own sweet will over 
the face of the globe, but that their routes should be 
properly planned. There was everything to be said 
for the firms in certain districts being able to reckon 
on @ visit from the foundry representative at certain 
periods. 

Mr. Simons also emphasised the necessity for 

employing salesmen who had had several years of 
good foundry experience and possessed vigour, con- 
fidence, imagination and tact, and he asserted that 
foundry managements had not paid enongh attention 
to that need for trained and efficient salesmen of their 
goods. Hundreds of young men, training to become 
engineers or foundry managers, none of whom would 
ever rise to more than an under-manager’s position, 
if they did not remain in the drawing-office, would, 
with a little training and encouragement, make 
splendid foundry salesmen. It was much easier for a 
young engineer to learn salesmanship than for a 
salesman to learn engineering. 
In the course of the discussion the question was 
raised as to whether definite territories should be 
allocated to salesmen or whether they should devote 
their attention to particular industries. Mr. Simons 
advocated the system applied by his firm, whereby 
general representatives cover specified areas, and, 
in addition, there are expert demonstrators con- 
centrating on particular industries, and acting very 
much as technical advisers. 


MOULDING SANDs. 
A paper presented by Dr. J. G. A. Skerl, F.G.5., 








on “Sands and Sand Testing,” is a summary of 








research work on raw moulding sands, typical of those 
in which 90 per cent. of iron and non-ferrous castings 
are made. Methods and apparatus for testing th, 
mechanical constitution, strength, permeability and 
refractoriness are described, and the results given 
and the influences of ramming, milling, and moistur 
content are discussed. Some interesting conclusions 
are arrived at. Every sand has a definite moisture 
content at which it is strongest in the green san: 
condition, This moisture content is not so great as 
that required to give the strongest sand after drying 
Moulding sands are generally most permeable when 
they contain the moisture content at which they ar 
strongest in the green condition. Ramming increase 
strength and decreases permeability, whilst efficient 
milling increases strength, but does not decreas 
permeability. The permeability of a moulding san: 
is largely governed by the silt content, and materia! 
coarser than the bonding material, but less coars: 
than the coarse sand grains. The strength of a mould 
ing sand is increased about twenty times by drying. 
The bonding material is the least refractory con 
stituent of a moulding sand, and, other things beiny 
equal, the greater the percentage of bonding materia! 
the less refractory the sand. Milling, amongst othe: 
considerations, improves the surface of castings. 
The results obtained in this work on natural moul: 
ing sands, says the author, and in particular thos 
dealing with strength and permeability, which are tl. 
two chief properties of an iron moulding sand in sv 
far as foundry practice is generally concerned, hav: 
been proved to apply to foundry mixtures, and in 
these two directions at least the report has immediat: 
practical value. Many of the other results must forn 
the basis of the production of synthetic sands, an 
so will be useful in the near future. 
ELEMENT. 


SILICON AS AN ALLOYING 


The importance of silicon in various alloy system 
was indicated in a paper by Mr. J. Arnott. Wherea 
silicon was a curiosity twenty years ago, it can now 
be bought pure at 6d. per lb., and must be acknow 
ledged as an ordinary foundry material. The pape: 
deals with the alloys iron-silicon, copper-silicon, 
silicon-bronze, aluminium-silicon, nickel-silicon, and 
nickel-copper-silicon, and particular attention 
drawn to the usefulness of silicon bronze. This 
latter alloy, says the author, has been found to 
possess qualities which make it preferred for many of 
the smaller types of casting. In the liquid state the 
metal is free-running and clean on the surface, vet 
it does not penetrate into the mould and cores as 
does phosphor bronze. The castings have a very 
attractive appearance, and the surface skin is much 
better than can be obtained from gun-metal cast in 
similar moulds. Dressing is easy, and the clean skin 
is light on tools. The one drawback militating against 
its more extended use is that of shrinkage. 


Is 


Tut ENGINEERING AND FounprRY TRADES. 


A paper which was intentionally provocative was 
presented by Mr. L. H. Pomeroy, managing director 
of the Daimler Company. It deals with the relation 
ship between the engineering and the foundry trades, 
and is to a large extent a plea for the specialisation 
of foundries on certain products as being the logical 
road to cost reduction. Mr. Pomeroy gives it as his 
experience that there is at least as much, if not more, 
lack of understanding between the engineerin: 
designer and the foundry people as between any other 
of the specialists involved. The design of even a 
simple casting presumes a definite knowledge ot 
foundry practice, and the engineer designer frequent], 
lacks that knowledge through want of foundry train- 
ing or opportunities for observation. As things stand, 
in general it is not possible for the designer to acquire 
the necessary information, so that it is imperative 
for the foundry end of a design to be developed in 
consultation with foundry experts. It is here that 
trouble begins. Not only do some designers resent 
being told that an apparently clean and beautiful 
piece of design cannot be produced, either with or 
without the aid of silicious gymnastics, but often, 
where outside foundries are concerned, they are so 
anxious to get orders that work is undertaken which 
is doomed at the outset to a high percentage of waste 
and loss to both customer and supplier. A further 
difficulty is that foundry experts often can make out- 
rageously complicated castings, and thereby set up 
precedents in which commercial considerations are 
sacrificed to a technical tour de force. The remedy is 
for the designer to bring in the foundry expert at the 
very outset of the design. 

The progress in the direction of improving the 
strength of grey iron of recent years, he alleges, has 
been poor, but he acknowledges that in non-ferrous 
castings, particularly in the aluminium and mag- 
nesium alloys, very definite improvements have been 
made. He mentions especially the excellent work 
being carried out in connection with the magnesium- 
base alloys. Possibly, if the engineering trades 
began to insist upon apparently unreasonable and 
impossible specifications of castings in general, pro- 
gress in combining higher physical tests with better 
machining qualities, improved 1esistance to wear and 
corrosion and reduced weight and cost might soon 
follow. 

The question of castings versus forgings is also dealt 
with, and Mr. Pomeroy uses the word “‘ treacherous ”’ 
in relation to forgings, saying that there were far 
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more failures of forgings than of castings in the motor 
industry. It has only recently come to be recog- 
nised that forged steel is apt to be like wood, very 
weak across the grain. A series of tests on alloy 
steels of repute shows that the cross impact test is 
only about from 10 to 15 per cent. of the longitudinal 
impact test. 

In the discussion which followed the paper, the 
foundrymen commented with vigour upon statements 
by Mr. Pomeroy concerning the poor progress in 
regard to the strength of cast iron, and pointed out 
that the improVed performance of motor cars was 
due largely to metallurgical improvements. 


DEVELOPMENTS IN Cast IRON AND FouNDRY 


PRACTICE. 
A paper by Mr. J. G. Pearce, the Director of the 
British Cast Iron Research Association, discusses 


some of the contributions made by the Association 
to the study of cast iron and foundry practice during 
the last few years.” In particular, it deals with the 
control of moulding sands, improvements in cupola 
melting, and with considerations arising out of the 
study of cast iron, including the development of a 
new series of growth and scale-resisting irons. We 
have already referred to moulding sands in connec- 
tion with the paper by Mr. Skerl, who has been 
responsible for the work carried out by the Associa- 
tion. Mr. Pearce estimates, in his paper, that the 
application to the industry as a whole of present 
knowledge of sands and refractories would result in 
savings of at least £100,000 per annum. 

With regard to melting practice, Mr. J. E. Fletcher, 
the consultant to the Association, has evolved a 
‘ balanced blast ’’ type of cupola for which a British 
patent, held by the Association, has been obtained, 
aad foreign applications have been granted and are 
pending. Not more than a dozen of these cupolas 
are yet in operation, but the number is increasing 
rapidly. 

As the result of discoveries made in the laboratories 
f the Association by Dr. A. L. Norbury and Mr. E. 
Morgan, there has been developed a new series of 
high-silicon heat-resisting irons, covered by a British 
patent and pending applications, and also in foreign 
countries. (The first part of the scientific evidence 
respecting the superiority of the high-silicon irons 
was contained in a recent paper before the Iron and 
Steel Institute, by Dr. Norbury and Mr. Morgan.) 
The compositions of the irons include about 5 per 
cent. silicon and upwards, but when the silicon content 
is above 10 per cent. the irons are difficult to machine. 
The alloys have been registered under the trade name 
* Silal.”” 

At the end of this month the Association, which 
was formed in 1921, will reach a critical stage in its 
history. So far it has received a grant from the 
Government on the basis of £1 for every £1 subscribed 
by the industry. Now, however, the Government 
has agreed to continue to grant very much the same 
amount, on condition that the industry itself will 
provide double the amount it has raised annually in 
the past. The subscription income from the industry 
has been about £5000 per annum. The Association, 
therefore, is in need of further subscriptions. The 
value of the products of the trade, says Mr. Pearce, 
is at least £40,000,000 per annum, and the subscrip- 
tions asked for represent about one third of a penny 
per ton on the turnover. 


MFCHANISATION OF FOUNDRLES. 


(mong the guests at the annual banquet of the 
Institute was Sir Herbert Austin, whose foundry was 
visited by members during the meeting. Sir Herbert, 
in the course of a speech, emphasised the necessity 
for the mechanisation and reorganisation of foundries, 
& process which is now being carried out in his own 
foundry at Longbridge, at a cost of from £50,000 to 
£75,000. He expressed the belief that we are on the 
eve of a proper appreciation of the foundryman’s 
needs, and that if the foundries which are part and 
parcel of engineering organisations do not take advan- 
tage of the improved facilities now offered, foundry 
work in this country will pass into the hands of 
specialists, f.e., it will leave the engineering shops. 








Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE FAILURE OF FLAT-BOTTOM STEEL 
RAILS. 


Srr,--Referring to Mr. Hinde’s letter in your issue of 
May 29th concerning F.B. steel rails, it is to be regretted 
that whilst elaborating criticism of the methods of testing 
to be employed to detect defectively rolled rails, he offers 
no suggestion as to the cause or possible means of elimina- 
tion of the type of defect under review. 

No confusion exists between hammer tests—tup or 
otherwise—and the Izod test. In using the word Izod, 
I did so as a general term for a pendulum impact tester, 
and I did not intend to refer to a form of test piece which 
is “nicked *’ and which I conclude Mr. Hinde rightly 
considers to be unsuitable. There is no objection to the 
use of a pendulum impact tester of the Izod type, for 
proving defective rails ; it is merely a question of a suitable 


width and fixing for the rail slice. The advantages are 
that the breaking strain on impact is ascertainable and 
that an additional testing machine, with its consequent 
cost, 1s not necessary. 

It is regrettable that the micrographs—Figs. 5 and 6— 
referred to in Mr. Wraith’s letter were not of the same 
slice taken ‘“‘ before’’ and “after’’ normalising. The 
fact that there was a difference before normalising in 
the shape of the flaw in the two adjacent sections employed, 
which Mr. Hinde states was the case, is unconvincing 
evidence, to me, that normalising had no effect upon the 
flaw. Normalising may have no effect on the actual flaw 
shape, but my experiments showed that the strength 
of the slices cut from “Japped”’ and “ unlapped ’’ rails 
was the same when in the normalised state. Probably 
some types of “ lap "’ are more dangerous than others. 

I certainly do not recommend the adoption of a falling 
test such as my letter described. Reference to my article 
of December 12th last shows that flawed rails were 
primarily detected on the E.S.R. in dropping to the ground 
whilst unloading from low-sided wagons. I merely 
instanced the falling test made as showing that a rail 
apparently flawed did not fail under more severe conditions 
of handling. 

I gather that Mr, Hinde thinks that tensile, as well 
as hardness, tests were made upon the sections referred 
to in my article. Such was not the case. The only actual 
tensiles referred to were those taken at the mills. The 
others are deduced from the hardness tests and are directly 
comparative, but are approximate, to the actual. With 
regard to the hardest rail which failed, my point was 
that although the works tensile test piece for that particular 
cast showed 47 tons per square inch, representing a Brinell 
of about 205, yet the Brinell on the broken rail was 338, 
thus representing a tensile test of about 77} tons, taking 
a factor of 0-23. A. H. Hupparr. 

June 16th, 1931. 


FRANK BAILEY. 


Sir,—Frank Bailey joined the ranks of the pioneers of 
electrical engineering in the year 1880. He assisted the 
late J. E. H. Gordon to carry out the work then attempted 
for the first time to light large open spaces by alternating- 
current arc lamps. Up to that time all such work had been 
done by direct current. Special difficulties presented 
themselves; alternating arcs not having craters necessi- 
tated the use of specially designed reflectors. Bailey came 
to me, who had already established the business of lighting 
railway stations with arc lights, to assist him in the very 
difficult work of correcting Gordon's designs. After this 
he became Gordon's right-hand man and designed most of 
the electric supply stations, which were commenced as 
soon as the Act of 1888, which cancelled the Act of 1882, 
allowed of capital being found for London supply under- 
takings. 

Bailey designed the Whitehall station, the Sardinia- 
street and that Manchester-square ;_ this 
eventually became the chief supply station of the Metro 


station, in 
politan Company. 

Early in 1895, Bailey accepted the position of chief 
engineer to the newly formed City of London Company, 
and had to deal with the extremely difficult problem of 
correcting the errors initiated by his predecessors. He 
eventually designed and worked the great generating 
station at Bankside, which has always been one of the most 
up-to-date London stations and from which the very 
difficult district of the City of London and the supply of 
power to the various refrigerating stations on the banks of 
the Thames was successfully given. 

He was elected Chairman of the Metropolitan Munitions 
Committee during the Great War, and the good service he 
then gave is well known to everyone. 

When the London supply companies fought for the 
extension of their franchise for an additional forty-two 
years in 1925, Bailey took a leading part in the negotiations 
with the London County Council, the Electricity Com- 
missioners, and other bodies, which led to the passing 
of the two Acts of 1925. 

Bailey was one of those men who did splendid work, but 
never talked about it, and consequently his name was not 
nearly so prominent as ought to have been the case. It is 
only those who, like myself, were his personal friends who 
knew how much of his success was due to his fairness and 
kindness to his staff and workmen under him who feel that 
by his death they have lost a personal friend. 

June 17th. R. E. Crompron. 














Canadian Engineering News. 


Wolfe Cove Tunnel. 


THe new Canadian Pacific Railway tunnel at 
Quebec has reached an important stage in its construction 
with the breaking down of the wall separating the two 
faces, which have been drifted simultaneously from St. 
Malo and Wolfe’s Cove. The tunnel is part of a project 
relating to the construction of harbour terminal facilities 
at Wolfe's Cove. The systematic water front develop- 
ment known as Wolfe's Cove terminal has been brought 
forward as a result of long and extensive study by the port 
of Quebec authorities. The project covers the river 
frontage of the city proper for a distance of about 2 miles, 
giving a total wharfage of 26,000 linear feet. It consists 
of a quay wall for the entire length, placed far enough out 
from the present shore to allow ample trackage together 
with piers 2300ft. long and 425ft. wide extending into the 
river at appropriate intervals. A section of the terminals 
under construction at the present time consists of 4300ft. 








of the above-mentioned quay wall and completes the 
eastern portion of the development. 

The tunnel! itself will facilitate the handling of traftic 
between the new terminal and the Canadian Pacific main 
line along the St. Charles River. It leaves from a point on 
the main line about 2} miles west of the Palais Station at 
Quebec, and passes directly under the ridge which lies 
between the valley of the St. Charles and St. Lawrence 
rivers. In its course through the ridge it passes slightly 
west of the Plains of Abraham and comes out on the St 
Lawrence a little to the east of the historic site of Wolfe 
Landing, the centre line being directly under Belvedere- 
avenue. The gradient of the branch line varies from nearly 
level at the north portal to a maximum of 0-8 per cent. in 
the tunnel itself. 

The tunnel is designed for a single track and has a clear 
inside width of 16ft. and a clear height above base of rail 
on the centre line of 22ft. 6in. The side walls are vertical 
and the top is formed by a semi-circular arch of a radius of 
8ft. It will be lined with concrete, the type and quantity 
of which will vary according to the class of material through 
which the bore passes. At three points in the west wall 
at equal distances apart refuge bays will be constructed. 

Electric power is used for all the plant equipment and 
lighting on the job. For excavating the tunnel the bottom 
heading method is used. The heading, driven from each 
end, is taken out about 12ft. high and 14ft. wide. The 
drilling for this heading consists of about twenty-four holes, 
8ft. to 10ft. deep. The work is carried on in two shifts over 
the twenty-four hours, and each shift generally drills and 
shoots one round. The shot is arranged for seven delayed 
actions, the central holes being fired first. The advance 
in each heading averages about 100ft. per week. 

For the placing of concrete the plant at each end con- 
sists of a l-yard mixer with pneumatic placer and neces 
sary pipe. The concrete is mixed in the ordinary way and 
deposited in a hopper and thence in the pneumatic placer, 
after which a plate is set over it. When the air is turned on 
it is caused to flow through a 6in. pipe and is delivered 
behind the form at the top of the tunnel lining. The 
placing of concrete will be carried out from the north end 
and from the south end and from three intermediate 
stations. At the three intermediate stations within the 
tunnel the concrete will be delivered through holes which 
are being drilled from the surface. The placing of concrete 
will be carried out at the north end and south end on alter 
nate days, giving daily progress of about 20ft. at each end 


Huge Power Scheme Proposed. 


Investigation of a giant electrical power scheme 
with a view to development as a public undertaking, which 
has for its object the placing of a great power station on 
the Dauphin River in the province of Manitoba, has been 
suggested to the Provincial Legislature by Premier 
Bracken. The Premier has in mind no less an undertaking 
than the diversion of the mighty Saskatchewan River to 
turn its waters into lakes Winnipegosis and Manitoba and 
then develop the power on the Dauphin River, which is 
the natural outlet of Lake Manitoba into Lake Winnipeg 
The power project would be the largest that has ever been 
undertaken in Manitoba and would probably yield 400,000 
horse-power. While the actual site ior power development 
would be 140 miles from the city of Winnipeg, the territory 
included in the enterprise spreads over a great portion of 
the province of Manitoba, embracing the three largest oi 
its lakes--Winnipegosis, Manitoba, and Winnipeg. The 
Legislature, later in its present session, will be asked to 
approve the undertaking of an investigation to determine 
the feasibility of Premier Bracken’s project. 


Vancouver's Water Tunnel Project. 


Vancouver is to have a big water tunne! crossiny 
the entrance to the harbour at the first narrows of Burrard 
Islet to safeguard its water supply from Capilano Creek 
The hazard of the present pipes, submerged in the narrows, 
will be removed by the construction of a tunnel authorised 
by the Greater Vancouver Water Board. The tunnel 
project will cost in the neighbourhood of 2,000,000 dollars 
A part of the scheme for the improved connection of 
Vancouver with the Capilano supply will be the con 
struction of nearly a mile of 66in. pipe across Stanley Park 
from the tunnel to the city. In 1932, other construction, 
not part of the initial works, will be proceeded with, 
including permanent pipe line from the valve house at 
the north shaft of the Narrows tunnel to Capilano Canyon 
and 13,000ft. of wood stave pipe following the canyon 
towards the present intake, also some enlargement of the 
sedimentation basin at the intake. At the conclusion of 
these works Vancouver will be able to take from 25,000,000 
to 30,000,000 gallons of additional water per day from 
Capilano Creek. Further development left to some more 
distant date will include a dam at Capilano Canyon, which 
will submerge the present intake and flood the valley, 
augmenting greatly the water which can be stored. 


Canada to Pay for Smelter Fumes. 


According to a recent decision by the Internation! 
Joint Commission, Canada will be obliged to pay to the 
United States the sum of 350,000 dollars for damages in 
the State of Washington caused by fumes from the smelter 
of the Consolidated Mining and Smelting Company, of 
Trail, British Columbia. The question has provoked 
extensive diplomatic correspondence and protests by the 
United States for a number of years. It was referred to 
the International Joint Commission in 1928 for investiga 
tion and decision. The Commission also recommends that 
the company be required to proceed * as expeditiously as 
may be reasonably possible ’’ with works to reduce the 
amount and concentration of sulphur fumes to a point at 
which no damage would be caused by their drifting into 
the United States. Careful investigations were made by 
groups of scientists representing the two Governments 
in 1928, 1929, and 1930, and also by independent groups 
of experts acting on behalf of the Consolidated Mining 
and Smelting Company. The magnitude of the task may 
be gauged from the fact that more than 460 individuals 
presented claims, verified either by oral evidence or by 
affidavit, and that the total number of claims filed was in 
the neighbourhood of 800. 
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Fics. 1 TO 3--MARINE TYPE ELECTRIC 


Marine Electrical Control Gear. 


MARINE type electrical control gear has been manu- 
factured by Laurence-Scott, of Norwich—now Laurence- 


Scott and Electromotors, Ltd.—for over thirty years. | 


Realising that ordinary commercial gear was quite un- 


suitable for seagoing conditions, the firm developed the | 


‘metal and mica” construction, which has become 
standard for naval use, and is specified by many of the 
principal shipping companies. Before the war the com- 
pany also introduced the drum or barrel type starter, 
which has since been adopted by other makers, and has 
become the usual type for all heavy-duty marine work 
up to the horse-powers at which contactor gear becomes 
desirable. In redesigning from time to time to meet 
changing requirements or fashion, the essential features 
of the “ metal and mica ”’ skeleton construction have been 
retained, and is incorporated in the latest marine type 
starter shown in Figs. 1 and 2. 

When the door is opened the whole of the gear is visible, 
the skeleton construction enabling everything to be seen 
and handled from the front. Should trouble occur, it 
can be diagnosed during the ordinary course of running, 

















Fic. 4—-FooT PEDAL SWITCH 


and any overheating of resistances or connections can be 
observed before trouble develops. When it comes to 
actual repairs, there is no need to get at the back of the 
starter or to move forward heavy parts, as the skeleton 
construction allows connections, &c., to be undone from 
the front. The starter is provided with a simple slow 
motion mechanism so that the complete revolution of the 


starting handle brings forward the starting drum one | 


step. Complete fool-proof interlockments are provided 
to ensure that the starting operation must be completed, 
ind also that the double-pole contactor circuit breaker 
performs the operations of making and breaking circuit, 
thus relieving the drum of any duty except that of cutting 
out resistance steps. 

The illustration, Fig. 3, shows a deck-mounted starter 
of 250 H.P. with the firm’s most recent cam-operated 
contactor gear used when the currents are heavier than 
those permissible with the plain drum type of starter, 
the other features of interlocks, &c., being similar to those 
of the smaller drum starters. The same cam-operated 
units, but each having a powerful blow-out, are being used 
for windlasses and other heavy-duty controllers, for which 
a drum-reversing controller is hardly substantial enough. 
While these controllers cannot have quite the same auto- 
matic features as the usual relay contactor controller gear 





manufactured by Laurence-Scott and Electromotors, they 
are very suitable for many duties for which the rather higher | 
cost and greater space occupied by the latter are not 


justified. The main point about them is that the upkeep | 





MoTOR 


is very much less than on a drum controller, as the burn- 
ing of the contacts is negligible, and it is impossible to 
maintain even a small arc, however badly the operator 
| may work the controller. The illustration, Fig. 4, shows 
a new design of foot-pedal switch with cam-operated 
contactors. 








Full-way “ Mopump.” 


In forced circulation heating systems it is a common 
| practice to employ a centrifugal pump to produce an 
| accelerated flow of the water, and so to arrange that the 
| flow is by-passed in case the pump ceases to operate. In 
| such cases it is desirable that the resistance to the flow shall 

be as small as possible, and special non-return valves have 

















FULL-WAY “‘MOPUMP"’ AND STARTER 


been designed for the’ purpose. Rhodes, Brydon and 
Youatt, Ltd., Stockport, who have for many years manu- 
factured a pump and electric motor built as a unit, have 
succeeded in designing a development of this pump of the 
impeller type which offers when at rest less resistance to 
the flow of liquid than non-return valves of a corresponding 
aperture. It possesses all the advantages of the unit con- 
struction while at the same time cutting out the necessity 
for a by-pass valve in order to maintain a flow by gravity 
in the event of stoppage of the motor. It is made in 
standard sizes to suit mains of 8in. to 2in. diameter. Our 
illustrations show a 4in. pump complete with vertical A.C. 
motor and oil-immersed starter, with no-volt and three 
overload releases. The impeller is of special design and is 


STARTERS 


so proportioned that the full bore of the passages of the 
pump body is continued through it. The construction 
retains the general features of the ‘“‘ Mopump,”’ inasmuch as 
the pump body is connected to a standard motor and the 
impeller is mounted so as to dispense with the usual coup 
pling and bed-plate. A complete accelerator without 
external by-pass is thus provided in a single sturdy unit, 
permanently aligned and easy to install. It stands on its 
own base and needs only to be brought in line with the 
heating pipes and the inlet and outlet flanges bolted to the 
main. No further securing, such as holding-down bolts, 
is required. In the sectional view it will be seen that 
the impeller, which is usually made of gun-metal, has a 











Outlet 





“Twe Enowece” @ 


SECTION THROUGH PUMP 


long sleeve which fits on an extension of the motor spindle, 
being secured by a stainless steel pin. The impeller is 
machined all over and is accurately balanced, while for 
special purposes the impeller sleeve where it passes 
through the stuffing-box is heavily coated with chromium 
to prevent wear. 








THE INSTITUTION OF MINING ENGINEERS. 


THE ninety-third general meeting of the Institution of 
Mining Engineers will be held at Manchester from Wednes- 
day, July 8th, to Friday, July 10th, 1931. 

On Wednesday, at 11 a.m., a general meeting will be 
held at the College of Technology, Sackville-street, Man- 
chester. The Lord Mayor of Manchester will welcome the 
members. A general discussion upon the problem of 
lighting in and about mines will follow the presentation 
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of the following papers :—*‘‘ The Candle-powers of Safety 
Lamps Before and After Underground Shifts,’’ by Dr. 
T. David Jones and Mr. C. E. Morgan; ‘‘ Comparative 
Photometric Tests of Miners’ Electric Hand Lamps,"’ by 
Professor W. H. McMillan; ‘“ The Flame Safety Lamp : 
The Use of Reflectors,”” by Professor R. V. Wheeler and 
Mr. D. W. Woodhead. At 1 p.m. the meeting will adjourn 
for huncheon, and the meeting will be resumed at 2.15 p.m., 
when the following papers will be submitted for dis- 
cussion :—** History of the Coal Oil Industry,’’ by Pro- 
fessor Henry Briggs: ‘* Roof Control in the Arley Seam, 
No. 1 Pit,”” by Mr. Richard Faulkner. At 8 p.m. a recep- 
tion and entertainment by the President, Major James 
Gardiner, and Mrs. Gardiner, and the Council of the Man- 
chester Geological and Mining Society, will be held at the 
Engineers’ Club, Albert-square, Manchester. 

On Thursday, at 9.30 a.m., members and ladies will 
travel by motor coaches from the Midland Hotel to Pomona 
Docks, Hulme, where they will embark on a Ship Canal 
boat for the Barton Power Station. At 12.30 p.m. the 
party will leave the Power Station by motor coaches for 
the Metropolitan-Vickers works, where luncheon will be 
provided, by kind invitation of the Metropolitan-Vickers 
Electrical Company, Ltd. After luncheon the party will 
inspect the company’s works. At 4.45 p.m. the visitors 
will leave the works by motor coaches for the Midland 
Hotel, where the Institution dinner will be held at 7.30 p.m. 

On Friday the party will leave Manchester Central 
Station for Liverpool, and thence proceed by motor coaches 
for Cronton Colliery. Luncheon will be served at the 
Adelphi Hotel, Liverpool, by kind invitation of the Lanca- 
shire and Cheshire Coal Association, at 1 p.m., after which 
a party of members, limited to sixty, will visit the Mersey 
Tunnel works, Ladies will not take part in this visit. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Trade Conditions Unchanged. 


INERTIA continues to characterise the iron and 
steel market and the basic industries of the Midlands and 
Staffordshire, and while reports are to hand of slightly 
more activity in some branches of engineering, business 
must be written down as dull and spasmodic. The past 
week has furnished nothing which can be said to have 
improved the outlook; indeed, works reports indicate 
that the position is becoming even worse. To some extent 
this is borne out by the decline in recent months of the 
sales of iron and steel in this district. The Midland Iron 
and Steel Wages Board ascertainment indicates a con- 
siderable decrease in the tonnage of sales during March 
and April as compared with the first two months of the 
year. There was a fall of between 2s. and 2s. 6d. in the 
average selling price, but it was insufficient to affect 
wages under the sliding scale. Extreme quietnese pre- 
vails in most of the manufacturing industries in this area, 
and their material requirements are consequently small. 
There are no stocks of moment at the works, but supplies 
are available at almost a minute's notice from producers’ 
excess production, and while values show a tendency to 
decline rather than advance, it is considered by users wise 
not to buy in advance of immediate needs. There was but 
a poor attendance on "Change in Birmingham this week, 
and it consisted mainly of those with material to offer. 


Iron Strip Cheaper. 


Wrought iron tube strip has recently been 
reduced to £10 12s. 6d. per ton delivered, ironmasters 
having passed on to the consumer the benefit of the 5s. 
reduction in pig iron made a few weeks ago. Some of the 
strip mills in this area are able to work as much as four 
days in the week, but this is not regular, for there are weeks 
when no more than two days’ activity is possible. The 
call for bar iron of all grades remains restricted, and there 
is a general complaint of the smallness of orders. Pro- 
ducers of Staffordshire marked bars have very little 
forward business, and, like the rest of the trade, are mainly 
dependent on the day-to-day orders which customers 
choose to specify rather than to make any contract 
arrangements. Marked bars continue at £12 a ton at 
makers’ works. Crown bars are in better request, and 
values vary between £9 5s. and £10 5s., according to 
quality. Nut and bolt and fencing bars are quoted £8 10s., 
but little business is being done. Unfortunately, the gap 
between locally made iron and Belgian No. 3 iron is widen- 
ing, owing to the steady drop of continental values, and 
local ironmasters’ prospects of business decrease accord- 
ingly. 


Steel. 


While there is no improvement in demand for 
heavy steel, the call for special free-cutting steel, in which 
local firms have specialised, remains good, and the demand 
for nickel steel for special jobs also keeps up well. Con- 
structional material sells but slowly, and in small tonnages. 
Specifications are scarce for all descriptions, and rolling 
is a difficult matter for steelmasters. Prices are main- 
tained by the Association, angles at £8 7s. 6d., tees at 
£9 7s. 6d., joists at £8 15s., and ship, bridge and tank 
plates at £8 17s. 6d.—all per ton, less their respective 
rebates. Steelmasters hold out very little hopes of a lower 
range of prices. They assert that profitable production 
under existing conditions would not be possible were the 
present scales of charges reduced. Competition continues 
fierce in the half-products branch of the steel trade, but 
native makers are holding on to the selling prices ruling a 
week ago. In this they are experiencing considerable 
difficulty, however, for none of them is busy, and con- 
tinental selling rates continue to fall. Staffordshire re- 
rollers who are comparatively quiet are accepting down to 
£6 10s. for bars re-rolled from foreign material and £7 
per ton for all-British material. Mild steel billets of native 
manufacture are on offer at £5 per ton, but some continental 
agents have this week offered supplies at a little below £4. 








The steel strip market is as dead as ever. Some remark- 
ably low offers have been made to local consumers, but 
they have not been taken up. Holders’ stocks are becom- 
ing unwieldy ; hence the low figures which some are pre- 
to do business at. It is worthy of comment that the 
ay output of steel ingots and castings amounted to 
435,100 tons, compared with 397,400 tons in April and 
691,900 tons in May, 1930. 


Sheets. 


Business in galvanised sheets shows no amend- 
ment, and those who have orders to offer enter into pro- 
tracted discussion as to terms. Makers who are in many 
cases getting badly off for work are accepting good tonnage 
orders at £10 per ton, a price 5s. per ton below the general 
quotation of £10 5s. for galvanised corrugated sheets of 
24 gauge. Other business is being put through at a figure 
midway between the two. It is fairly evident that con- 
sumptive demand the world over is at a low ebb and no 
real reanimation in the immediate future is now anti- 
cipated. The lifting of price control ap to have done 
nothing towards alleviating the millowners’ unfortunate 
position. 


Raw Iron. 


Small-scale orders are being received daily by 
Midland blast-furnacemen, but there is an absence of big 
business and of forward contracting. Stocks at furnaces 
are known to be large, and consumers have no qualms as 
to obtaining emergency supplies should they be required. 
Values are firmly held by the associated makers. Derby- 
shire No. 3 foundry is quoted £3 6s. per ton delivered to 
Black Country stations, as is North Staffordshire iron. 
Northamptonshire foundry is £3 2s. 6d. Forge grades, for 
which there is little sale just now, are 5s. per ton 
less in each case. Cleveland furnacemen complain of the 
encroachments of Midland pig iron in their territory, but 
the trade, I am given to understand, does not amount to 
much. It is something to find that there was a slight 
expansion of output of pig iron last month, the total 
of 346,500 tons comparing with 323,200 tons in April. 
It is a poor showing, however, when set side by side with 
the 614,500 tons produced in May last year. The number 
of blast-furnaces in operation throughout the kingdom 
increased during the month by two, making a total of 
eighty. Smelters in the Midlands would welcome some 
revival of trade at the local foundries, for the work emanat- 
ing from that source is much below normal for the time 
of the year. 


Exports from Midlands Decline. 


Industrialists here note that while last month's 
exports of vehicles were satisfactory, coming within 
£600,000 of the total for the corresponding month last 
year, the improvement was mainly due to the ship- 
building industry. Exports of heavy goods, such as are 
made in this district, showed a heavy decrease on last 
year. Railway locomotive, carriages, and wagon ship- 
ments fell away badly, as did commercial motor vehicles. 
In the last-named category exports in May were of a value 
of £60,548, against £314,979 a year ago. Exports of goods 
wholly or mainly manufactured also declined further, the 
figure being £26,000,365 against £39,816,334 in May, 
1930. As compared with last year, iron and steel exports 
declined in value by £2,341,658, while non-ferrous metals 
and manufactures declined from £1,080,349 to £544,608 ; 
electrical goods from £1,043,173 to £622,275; and 
machinery from £4,470,870 to £2,879,869. Coal exports 
slumped from £4,204,323 to £2,878,610. The total quan- 
tity of iron and steel imported during the month was 
227,757 tons, valued at £1,554,119, compared with 
233,725 tons and £1,974,717 in the corresponding month 
of last year. 


Automobile Engineering. . 


The automobile industry in Coventry, Birming- 
ham, and Wolverhampton is not faring as well as it should 
at this period of the year. Business is unevenly distri- 
buted, and there are a considerable number of idle 
mechanics. In all three districts there are factories which 
are only working at about half capacity, but there are also 
works where employment is good and steady. Unfor- 
tunately, it is at some of the largest and most up-to-date 
establishments that business is bad. Demand at date is 
chiefly concerned with light popular cars and commercial 
vehicles, and in this branch home and export demand are 
alike moderately satisfactory. It is interesting to note 
that official statistics show that whereas the world’s out- 
put of commercial vehicles in 1930 decreased by 24-8 per 
cent. that of the United Kingdom increased by 18-2 per 
cent. District automobile engineers are also cheered by 
the fact disclosed that the United Kingdom, with an out- 
put of 236,500 vehicles in 1930, occupied first place as a 
motor vehicle producing country in Europe. 


Rolling Stock. 


Birmingham rolling stock establishments are 
at date engaged upon coaches for the Piccadilly section of 
the London Underground Railways. The Metropolitan- 
Cammell Carriage, Wagon and Finance Company, Ltd., 
of Saltley, is making 145; the Birmingham Railway 
Carriage and Wagon Company, Ltd., of Smethwick, 90 ; 
and the Gloucester Railway Carriage and Wagon Company, 
Ltd., is supplying 40. Orders are not coming along in 
sufficient numbers to keep the industry fully employed. 
Neither home nor foreign business is up to normal, and 
district carriage and wagon-supplying establishments 
cannot see very far ahead. 


Unemployment. 


After the increases in unemployment in the 
Midlands area caused by the recent holidays, which were 
of an extended character, employees are now beginning 
to be slowly re-absorbed into local industries. The latest 
unemployment returns show that during the past week 
1458 additional hands have found employment. There 
are, however, still 383,365 unemployed in the area, of 
whom 265,691 are male adults, 102,309 women, 8168 boys 
and 7197 girls. To the grand total the Birmingham area 











contributes 66,708—an advance on the previous week— 
Coventry 15,345, Derby 10,041, Leicester 15,389, Notting- 
ham 15,272, Stoke-on-Trent 37,310, Walsall 10,773, and 
Wolverhampton 14,070. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 
Contracted Markets. 


Tae Board of Trade returns relating to overseas 
shipments of British textile machinery during May 
present a picture which is no brighter than it has been 
since the beginning of the present year. The month's 
exports reached a total of only 5363 tons, valued at 
£495,492, compared with 8479 tons and £830,927 a year 
ago, the shipments including 3858 tons of spinning and 
twisting machinery, valued at £362,141, and 4453 tons of 
weaving machinery, valued at £86,425. A heavy decline 
in British India’s takings was largely responsible, although, 
apart from a minor increase in exports to South America, 
every market shows a serious contraction. Exports to 
British India were valued at £150,648, this figure com- 
paring with £261,394 a year ago. China was the second 
largest buyer, with shipments during the month valued 
at £51,996, followed by France £38,269, Russia £27,472, 
South America £23,253, the Netherlands £22,237, Australia 
£18,918, Germany £16,669, the United States £15,960, 
and Japan £15,722, the aggregate takings of. ‘ other 
European countries "’ amounting to £79,172. 


Wages and Conditions. 


Resistance to the new working conditions which 
the Engineering Employers’ Federation proposes to put 
into operation next month is embodied in a resolution 
passed last week-end at a meeting of shop stewards and 
officials organised by the Manchester Engineering Trades 
Council. The terms of the resolution are as follows: 
“That this conference emphatically protests against the 
ultimatum of the employers, and resolves to offer deter- 
mined resistance to their proposals contained in the 
memorandum of June 4th. We have further recommended 
the national executive to give notice to cancel the agree- 
ment for dealing with disputes at present existing between 
the employers and the unions.” 

Electricity in Engineering. 

Mention was made in this column a week ago 
of the opening by the Manchester Corporation Electricity 
Department at its Dickinson-street station of a demon- 
stration workshop devoted to the application of electricity 
and electrical processes to industrial operations, the step 
having been taken in collaboration with manufacturers 
of electrical plant and appliances. For the present, the 
stage is being occupied by the Metropolitan-Vickers 
Electrical Company, Trafford Park, Manchester, with a 
demonstration of arc welding, and later working demon- 
strations of case-hardening and carbonising will be given. 
In performing the opening ceremony, Alderman W. Walker, 
chairman of the Electricity Committee, said that, in view 
of the fact that it was impossible for ordinary manufac- 
turers to keep in touch with electrical research work, 
potential consumers of electric power, through the medium 
of the demonstration workshop, would be given oppor- 
tunities of seeing what was being done and,of deciding 
whether new appliances could be adapted to their own 
work. Experts will be available to give advice and to 
visit individual works. 


Heavy-Oil Engine for Road Transport. 


Manchester Corporation Transport Department 
has decided that the oil-engined omnibus has a great future 
in store for it, and in order to continue on a wider scale the 
experimental work which it has been carrying out for 
about six months with two double-deck omnibuses so 
equipped, heavy-oil engines are to fitted to four more 
vehicles. The Department has found that, compared with 
the petrol-driven omnibuses those fitted with heavy-oil 
engines enjoy an advantage in running costs amounting 
to about 2d. a mile. 


Non-ferrous Metals. 


Apart from a rather serious reaction in the copper 
section, all the non-ferrous metals have enjoyed, for the 
second successive week, a healthier spell, finishing up on 
higher levels. In the case of copper, a steady increase in 
United States stocks caused the market to weaken after 
a certain amount of improvement had been registered, 
and although the low prices now ruling have brought out 
some buying, much of it has been of a speculative character, 
industrial consumers operating rather sparingly. Com- 
pared with those ruling a week ago, values of standard 
brands of copper are lower on balance by between 15s. 
and 20s. a ton. At one time tin soared to relatively high 
levels, but the improvement was short-lived and prices 
tumbled as quickly as they had advanced. In spite of 
this, however, quotations are higher by about 20s. a ton. 
A fair amount of buying interest has been displayed and 
the current view as to market prospects appears to be 
more hopeful than it has been for some time. For the 
moment, at all events, the decline in spelter has come 
to an end and an advance on the week bordering on 15s. 
a ton represents a substantial upward move. That con- 
fidence is improving seems to be borne out by the fact 
that buying during the week has been on a better scale. 
This has also been the case with lead, which is dearer 
by about 10s. a ton compared with a week ago. 


Iron and Steel. 


Conditions in the iron and steel markets here 
are not noticeably worse than they have been during the 
past month, but it is doubtful if there has been any 
improvement generally. Ironfounders are taking pig 
iron in disappointingly small quantities, and whilst here 
and there users are placing orders for supplies extending 
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over the next four to six weeks, the majority are taking 
sufficient only to cover the work represented by their 
order books. There has been a slight easing of Scottish 
brands of foundry iron to about 87s. 6d. per ton, delivered 
equal to Manchester, but in all other respects the market 
has shown little change. Bar iron keeps up at £9 15s. 
for Lancashire Crown bars and £8 5s. for seconds, but sales 
in this section have been very limited. Locomotive 
builders, constructional engineers and most other bulk 
users of steel are badly off for work, and steel rollers are 
greatly concerned as to the amount of business which 
Lancashire is providing. Forward buying operations are 
entirely neglected, and early rolling programmes form 
the general basis of transactions. Except for a weakening 
in small re-rolled bars to £6 10s. to £6 15s., steel prices 
show little alteration so far as British materials are con- 
cerned. Continental works have, however, been quoting 
lower rates still during the past week, without attracting 
any big volume of business locally. 


Manchester’s Municipal Electricity Supply. 
The Electricity Committee has recently published 
an abstract of the accounts and the annual report for the 
year ended March 31st last. From this it appears that the 


Railway companies, both at home and abroad, continue 
to pursue a policy of strict economy, and the expected 
contracts under the Chinese Boxer Indemnity payment are 
not yet to hand. There has been no expansion of trade 
recently in the stainless and corrosion-resisting steel 
branches, although the amount of business done remains 
fairly substantial. There is also a fair amount of activity 
on the part of firms making forgings, pressings, and other 
requirements for motor car builders, but this business has 
declined slightly of late, and several firms are seriously 
feeling the difference. From the home market there is a 
fair demand for tool steel and finished tools, but the 
export trade remains at a very low level. 


Canadian Tariff Wall. 


It is feared that the new Canadian tariff wall 
will have an adverse effect on the British iron and steel 
trades. In one or two instances the duties have been 
reduced, but in other cases they have been increased, the 
increases applying alike to the British preference rates and 
to the rates for foreign goods. The suggestion is made 
that a modification of the definition of “‘ British goods ”’ 
would help several sections of industry, for at present goods 
must consist of 50 per cent. British material and work- 





income from the sale of current last r ame 

to £1,796,892, compared with £1,787,674 in 1930, and the 
working expenditure, exclusive of depreciation, £1, 127,998, 
compared with £1,117,033, leaving a net surplus after 
deducting interest, sinking fund and income tax, of 
£16,672, as against £46,044. Expressing the expenditure 
as a percentage of income, fuel amounted to 13-76, com- 
pared with 14-01 in 1930. The average price of fuel rose 
from 167d. per ton to 173d. per ton, and the total consump- 
tion was 321,763 tons. The average weight of fuel con- 
sumed per kilowatt-hour of electricity sold was 1-91 Ib., 
as compared with 1-961lb. in the previous year. The 
total sales of electricity for the year amounted to 377-7 
million kilowatt-hours, a decrease of 15-25 millions, being 
3-88 per cent. The principal decrease was in bulk supplies 
to neighbouring undertakings, which showed a fall of 
12-22 percent. In the Manchester supply area the decrease 
was only 1-95 per cent., and was entirely caused by the 
falling off in demand by the basic industries. On the other 
hand, small industrial users increased their consumption 
by 5 millions, and there was also an increase of commercial, 
institutional and domestic sales by 7 millions. Street 
traction, as a result of the introduction of motor omnibuses, 
showed a fall of 2-1 per cent. With regard to the mains, 
6600-volt feeders, having an aggregate length of just over 
Ll miles, were laid during the year for the interconnection 
of sub-stations and the A.C. low-tension system was 
extended by the addition of nearly 103 miles of cable, 
but a decrease of close on 15 miles in the mains supplying 
D.C. was effected as a result of the change-over from D.C. 
to A.C. 


BARROW-IN-FURNESS. 
Hematite. 

There are no fresh developments in the hematite 
pig iron market; in fact, trade is generally flat. There 
is restriction of output and the Barrow furnaces are, for 
the time being, damped down. The reduced requirements 
on local steel account naturally affect the trade, and with 
stocks as high as they are at present, despite reduced prices, 
adding to the already too high total would be unwise 
and unprofitable. There are hints that trade generally 
may improve in the early future, but there is no evidence 
at present. The iron ore trade is naturally affected 
and outputs from local mines are down, while imports 
of foreign ore are on the small side. The steel trade is 
very quiet. There are contracts likely to be placed 
some time in the future, but there is some difficulty in 
securing them. The hoop works are engaged on various 
orders, but the unsettled state of India interferes with 
sn otherwise promising market, while American tariffs 
ind keen cutting in the States operate against much trade 
there. The small section mill is engaged on special items, 
many for the motor trade, including steel for eprings. 


Shipbuilding. 

In about a month's time the second P. and O. 
liner, the “ Strathaird,’’ will be launched from the yard 
of Vickers-Armstrongs at Barrow, and there will be nothing 
in the way of a big vessel to be constructed on the stocks 
which it will vacate. The first P. and O. liner, which was 
launched some time ago, is well advanced. 








SHEFFIELD. 
(From our own Correspondent.) 
Conditions Unchanged. 


Tuere has been no improvement in the con- 
dition of the steel and allied trades. Indeed, it is believed 
that the production of open-hearth steel has declined 
beyond all previous records, and even with only about a 
quarter of the local furnaces in operation it is difficult to 
dispose of the limited output. Orders and inquiries are 
few, and are not for substantial quantities. There seems to 
be no disposition to place business for forward delivery, 
but it is felt that there may be some improvement in the 
position next month. Credence is lent to this suggestion 
by the well-known fact that the month of June is frequently 
devoted to stocktaking, and that in these difficult days 
most concerns have had to limit the stocks which they 
carry to the lowest possible margin. In any case, a true 
indication of the present state of affairs is to be found in 
the scrap market, prices for basic scrap having fallen by 
ls. 6d. or 2s. a ton during the past week, whilst the 
quantities of scrap going into the works are comparatively 
amall. 


All Departments Depressed. 


Unfortunately, the state of depression reported 
in the open-hearth departments is being experienced in 
varying degrees of acuteness by practically all sections of 
the steel industry. Firms meeting the requirements of the 
railways have been complaining for some time past of the 
shortage of work, and recently there has been no improve- 
ment in employment at the axle, tire, and spring shops. 





hip to qualify for the preference, and this condition 
shuts out certain manufactured goods, the raw material 
of which is necessarily of foreign origin. Examples of 
this contention are to be found in silver and electro- 
plated ware, for the silver, which represents more than 
half the value of the articles, is imported. The nickel 
used for electro-plate is also imported. 


Work in Hand. 


In connection with the extension of the Picca- 
dilly section of the London Underground Railways. it is 
reported that 145 coaches are on order from the Metro- 
politan-Cammell Carriage, Wagon and Finance Company. 
The firm of General Refractories, Ltd., announces that it 
has received an export order of unusually large dimensions 
for refractory materials, this order probably being the 
largest of its kind that has come to Sheffield within recent 
years. Its execution will occupy the entire resources of 
one of the company’s firebrick works for the next two or 
three months, and necessitates also the reopening of 
another brickworks which has been closed down. An 
important part in the creation of a new European record 
for fast tunnel driving has been taken by the Lincoln 
firm of Robey and Co., Ltd. Its straight-line oil engine air 
compressors are supplying all the compressed air for the 
contract in connection with the Manchester Corporation 
waterworks £10,000,000 Haweswater scheme, and assisted 
in the performance of the feat. The gigantic undertaking 
involves the construction of a tunnel 5 miles long through 
solid rock. 


Mines Research Work. 


On the occasion of the visit of 200 North Stafford- 
shire coal miners to the Safety in Mines Research Station, 
near Buxton, an artificial coal dust explosion was staged 
with the object of showing the men what happens when 
coal dust in mines is ignited. The tunnel in which the 
explosion took place extends for 700ft. into the limestone 
hillside, and one end is closed. Inside the conditions of 
a coal mine roadway are reproduced as exactly as possible, 
the wall and roofs being supported by steel girders and 
pit props. Coal dust sprinkled along the tunnel was 
ignited by means of a gunpowder charge. There was a 
muffled report, and black smoke issued from the mouth 
of the tunnel, followed by a huge jagged sheet of flame. 
Pit props were hurled into an adjoining field, and then 
the poisonous after-damp poured out in dense clouds, an 
air current being forced through the tunnel. Explaining 
the situation to the miners, Professor R. V. Wheeler, who 
is in charge of the research work, prophesied that the old 
system of lights carried by individual miners would be 
partly superseded by general illumination from the power 
mains. It had been feared that the of one of 
the lamps might result in an explosion. A peculiar pro- 
perty of fire-damp, however, was that it did not ignite 
immediately on coming into contact with the source of 
ignition, and these lamps had been made safe by a device 
which automatically switched off the current in less than 
a second if the glass was broken. 


Coal Face Machinery. 

An important exhibition of coal face machinery, 
organised by the Coal Face Machinery Exhibitors’ Asso- 
ciation, which includes important firms in this country 
manufacturing or distributing such machinery, is to be 
held in Sheffield from October 2nd to 10th. This exhibition 
is likely to be of great interest to all concerned in the coal- 
mining industry, in view of the growing importance of 
machine mining as a means of reducing production costs. 
It will not be open to the genera! public, but invitations 
will be issued by the Association. It is the first occasion 
on which the manufacturers have held an exhibition of 
their own. 


Fen Drainage Scheme. 


A scheme has been prepared by Mr. F. Sanderson 

Robins, engineer to the Black Sluice Drainage Com- 
missioners, for the drainage of the area of the Bourne 
North Fen and Dyke Fen Drainage Trustees, in Lincoln- 
ire. The most essential work is the widening and 
deepening of the drains on the Bourne to Spalding main 
road, which drain 4750 acres. It will be necessary to 
urchase land, rebuild bridges, and erect new buildings. 

whole cost will be in the neighbourhood of £20,000. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Coal Trade Difficulties. 


Tur future of the Northern coal trade is causing 
a good deal of uneasiness. Trading conditions have been 
very difficult for some years now, but never more so than 
at the present time. e depression and the Coal Mines 





Act combine to create anxious cireumstances for || 
concerned in the industry. In Northumberland it is the 
quota system that operates so injuriously on the welfar 
of the pits; but that does not apply, at present at least. 
to any great extent in Durham, as, in that county, sales 
in the current quarter have been well below the limitatio;, 
of quantity. The recent raising of the quotas in Northum 
berland and Durham for the remainder of this quarter 
which ends on the 30th inst., might be interpreted as a), 
effort to help collieries that had pressing qodene, but the 
fact is that there are frequent arbitrations proceeding 
on standard tonnages allocated to collieries, and, when 
these are disposed of and all other circumstanceer have bee), 
taken into account, the local executive boards then deter 
mine what the final quota for the quarter may be. Thy 
month is closing unsatisfactorily for some colliery undertak 
ings in Northumberland, which have plenty of trade but ca: 
not supply at present because they have reached their quots 
Two coal companies were fined last quarter for exceeding 
their quantities, and they are not risking penalties this 
quarter, so that the mines are temporarily to stop producing 
and the miners are to sacrifice wages in consequence 
The loss to the collieries will be reflected in their accounts 
at the end of the year. The county ascertainments of 
»roceeds and costs, too, will indicate how prejudicia! 
as been the’compulsory lost time at pits. Framers oi 
the Coal Mines Act, possibly thought that if one collier, 
were sold out, a customer would transfer his order 1. 
another colliery that might be in want of trade ; but that 
does not always happen in actual business. The buyer 
names the required brand of coal, and he is not easily 
persuaded to purchase any other. 


Cleveland Iron Trade. 


There is no sign of any improvement in the Cleve 
land iron trade, and the outlook is extremely disappointing 
The fact is that Cleveland iron is not at a competitiv: 
price. In Scotland it can only be sold at much lowe: 
figures than those quoted locally, and then in only sma!! 
quantities, whilst m this district quite a number of works 
are using Midlands iron rather than pay the prices asked 
by Cleveland makers. With foreign iron also coming 
into the Tees district, the position is very disquieting 
but the Cleveland ironmasters remain fixed in their deter 
mination to make no more price concessions. No. | 
Cleveland foundry iron is 61s., No. 3 G.M.B. 58s. 6d.. No 
4 foundry 57s. 6d., and No. 4 forge 57s 


Hematite Pig Iron. 


The tone in the East Coast hematite pig iron 
trade is markedly weaker. Iron is accumulating at the 
blast-furnaces at a disquieting rate, and stocks of some 
producers are heavy. Merchants are not permitted to 
undersell makers in home markets, but, by taking very 
low prices, they manage to book small orders on export 
account. Producers are reluctant to acknowledge that 
market prices are below the basis of ordinary qualities 
at 63s. 6d., but consumers claim that they experience no 
difficulty in purchasing at less. 


Ironmaking Materials. 

The foreign ore trade is in a lifeless condition 
Prices are still falling, and though higher prices would 
be asked for long-term contracts, spot cargoes can now be 
bought on the basis of 14s. 6d. for best Rubio c.i.f. Tees 
Blast-furnace coke is plentiful. For good average qualities 
delivered early to North-East works 15s. 6d. is still asked. 
but consumers show increasing disinclination to pay that 
price. 


Manufactured Iron and Steel. 


In manufactured iron and steel departments 
constructional steel sections have a fair amount of work 
to execute, and works producing railway requisites are 
not so badly employed as are several other branches 
Demand for sheets is still disappointing. The fixed steel 
prices are due for revision next month, and in the mean 
time sales will be light. 


The Coal Trade. 


At least three collieries in Northumberland, 
which have nearly come to the end of their output quota 
for the quarter ending June 30th, have been idle for a 
few days this week. These collieries have offers of trade 
which would practically ensure regular work for the rest 
of the month, but outputs have to be restricted. Despite 
the recent increase in the Northumberland quota, collieries 
producing best steam coal cannot handle all the orders 
to be ship: before the end of the month. The coal market 
as a whole has few new features. Limitation prices are 
indicated, and they evidently cannot be improved upon 
at the moment. The curtailed output, however, may 
have a slightly hardening effect on quotations. Foreign 
inquiries are scarce. It seems that customers on the 
Continent have either covered their needs for the time being 
or are buying foreign coal, of which ample supplies are 
being offered for sale at low prices. Northumberland 
steams are quoted at 13s. 6d., with second qualities at 
12s. Steam smalls are in slow demand, and stocks continue 
to increase. At some centres stocks on the ground are 
enormous. Prices are unchanged! r best kinds at 8s. 6d. 
and ordinaries at 8s. On the Durham side, large steams 
are less active and buyers can easily cover their require- 
ments at late figures. More loading turns would be wel- 
comed by the gas coal collieries, the demand having 
assumed a more or less seasonal dullness. Best gas coals are 
quoted at 14s. 6d., and seconds at 13s. 3d. to 13s. 6d. 
Good orders have been booked by some bunker coal 
sellers, and most of the best qualities are well circumstanced 
for the next week or two. There are no price changes. 
No improvement is recorded in the demand for manu- 
facturing cokes, and supplies are plentiful for early 
delivery. In patent foundry kinds there is a wide range 
in prices. The very ordinary grades are 14s. 6d. and 
higher qualities command from 17s. to 22s. The special 
descriptions sell at much higher figures. It is the cheap 
grades that are most difficult to dispose of. Beehive coke 
makes are not in large production and the price is steady 
at 20s. to 24s. At this time of the year there is usually 
a falling off in the demand for gas coke, but an average 

t of busi is being done at present at 17s. 
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SCOTLAND. 


(From our own Correspondent.) 


No Change. 


Tae situation in the steel, iron and coal trades 
continues without alteration. Markets on the whole are 
almost devoid of new interest, producers and purchasers 
alike preserving a most apathetic demeanour. Internal 
and external competition, together with a lack of purchas- 
ing power on the part of the home consumer, and the 
difficulties in the path of re-entry into foreign markets, 
leave little room for encovragement. Business with 
Australia may improve, and South America will eventually 
recover from the effect of recent revolutions, but the situa- 
tion with regard to India is not reassuring. Business with 
Canada has not fulfilled expectations, and there seems 
little hope of betterment this season. The position at 
home being unchanged, the general outlook, meanwhile 


at least, is far from satisfactory. 
Steel 
Home cemands for steel, with the dwindling of 
shipbuilding requirements, are still less satisfactory. 


Little or no movement is visible in the export trade. Plates 
an sections are poorly specified, and aheets receive small 
encouragement. Sheet mills are affected by competition 
from Belgian galvanised shects and American com 
tion in black sheets. Tubes have shown some slight 
improvement, but the works are still engaged only on 
alternate weeks 


Iron. 


For a considerable period now the bar iron trade 
has been under a cloud, and as yet there is no appearance 
of relief. The home price is still fixed at £10 5s., but the 
export quotation of £9 158. per ton could be shaded some- 
what if a good order were in prospect. Re-rolled steel 
bers make little progress, and prices have been further 
reduced to £6 home and £6 2s. 6d. per ton export. 
Local producers of pig iron have little opportunity of 
improving business against severe competition from con- 
tinental and Indian iron. A further reduction in prices 
has been made without bringing any material improvement 
in business so far. Over 1600 tons of pig iron arrived in 
the Clyde last week from Calcutta. Shipments of pig iron 
last week amounted to 287 tons (272 tons foreign), com- 
pared with 321 tons (296 tons foreign) in the same week last 
year 


De. 


Cheaper Scrap. 


Business in scrap has failed to expand, and quota- 
tions show a further reduction, with cast iron machinery 
at 49s. 3d. and heavy steel 37s. 6d. per ton 


Coal. 


The home and export markets for large Scottish 
coal have not improved. Ordinary domestic and utility 
requirements are at their lowest, and industrial demands 
are far below normal. It cannot be said that inquiries 
from foreign countries show a general improvement, 
the difficulties of obtaining business in the face of keen 
Polish competition having not diminished appreciably. 
All qualities of round coal are plentiful with the exception 
of first quality Fifeshire steams, which benefited to some 
extent by. contracts secured by importers in Sweden for 
the State Railways. Curtailment of output has caused a 
shortage of washed nuts, which now show a firmer tendency. 





| treasurer, 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
The Coal Trade. 


Quiet conditions continue to be much in evidence | 
in the coal export trade of this district. Returns of ship- 
ments from the docks of the Great Western Railway 
Company last week totalled 485,400 tons, which was | 
19,000 tons less than in the preceding week. Comparison 
with the corresponding period of last year is onion 
at that time the Whitsuntide holidays intervened and the 
total then was only 287,613 tons. The only satisfactory | 
point about the returns for last week was the fact that | 
shipments from Newport proved to be a record for the 
current year, and amounted to 99,700 tons. This increase 
was mainly due to the heavy clearances of Monmouthshire 
coals for the Italian State Railways, but it is questionable 
whether this high level will be maintained, as the tonnage 
position is scarcely so satisfactory. Furthermore, in view 
of the uncertainty regarding the question of working 
hours in the coalfield and the comparative slackness in 
the foreign demand, it is only natural that there should 
be some anxiety about the future. It is, doubtless, on 
this account that the South Wales Marketing Association 
has decided to make a further reduction in the production 
quota for the quarter ended September. Although no 
precise information is forthcoming, it is reported that 
the reduction, as compared with the June quarter, is 5 
per cent., which will permit of an out ¥ for this district 
of approximately 94 million tons. is certainly dis- 
turbing to note the curtailment of aude when con- 
tinental competitors are increasing their production and 
export. Reference has on previous occasions been made 
to the severe competition which is being met with from 
Polish coals. Returns of imports of British coals, mainly 
from South Wales into Italy for the four months ended 
April, show a total of 1,402,000 tons, which was just over 
half a million tons less than for the corresponding period 
of 1930, whereas Italy received from Poland during the 
first four months of this year 163,000 tons, which com 
with 89,000 tons for the corresponding period of last year. 
A later report states that the export of Polish coals for 
the month of May through the ports of Gdynia and 
Dantzig have beaten all records. According to approxi- 
mate statistics the total was 905,584 tons, of which 








528,740 tons passed through Dantzig and 376,844 tons 
through Gdynia. Meantime, not only is the current 


interest, but there is very little activity so far as contract 
operations are concerned. A week ago it was reported 

t the Paris-Orleans Railway had decided not to make 
any purchases of Welsh coals at the moment for delivery 
over 1932, but since then the report has become current 
in market circles that the railway has contracted for 
supplies through the medium of two or three local coal- 
exporting firms, though nothing has been revealed so 
far as to the actual quantity purchased. Another inquiry 
which appears to have been in circulation in London, 
though not traceable on this market, concerns the supply 
of 100,000 tons of Welsh coal to the Russian Baltic ports 
over the next three months. Doubts, however, are enter- 
tained whether the business will mature in view of the 
long credits required by the Soviet. Tenders have to be 
received at Cairo on the 30th inst. for 100,000 metric tons 
on a f.o.b. basis, or for 200,000 metric tons on a c.i.f. 
basis, for account of the Egyptian State Railways. The 
coals are for shipment over the next four months and 
have to be delivered at Alexandria. It will be recalled 
that when tenders were recently submitted the railways 
decided to cancel the adjudication, and tenders were 
returned unopened to the firms interested 


Miscellaneous Items. 


Owing to the fact that the proposals of the South 
Wales coalowners for a reduction in wages, in the event of 
reduced hours of work coming into operation on July 8th, 
have met with considerable criticism, Mr. Finlay Gibson, 
the secretary to the Coalowners’ Association, has issued 
a statement pointing out that under the Conciliation 
Board Agreement, provision was made for a review of the 
minimum percentage and of the subsistence wage in the 
event of there being a change in the statutory hours of 
working. One month's notice has to be given of the 
proposals for a review. The coalowners had previously 
informed the workmen's representatives at a meeting 
of the Conciliation Board of their intention to give notice 
on June 8th. All that the coalowners have done is to 
safeguard the position and comply with the terms of the 
agreement to which the men’s side are parties. The 
Council of the South Wales Miners’ Federation has circu- 
lated a letter to all mining M.Ps. stating that their past 
experience has abundantly proved that there is no hope 
of securing reasonable wages by negotiations with the 
coalowners, and new legislation on the lines already dis- 
cussed is the only means whereby another calamitous 
crisis in the coal industry in the near future can be averted. 
In a covering letter signed by the president of the South 
Wales Miners’ Federation, the vice-president and the 
the belief is reiterated that the Government 
must be pressed to proceed with the Minimum Wage Bill, 
whatever the result of the negotiations with the coal- 
owners. With regard to the movement for inducing the 
Government to revert to the use of coal in substitution 
of oil by the Navy a letter has been addressed to the 
Admiralty signed by the Lord Mayor of Cardiff and others, 
and a request is made that the Admiralty should receive 
a deputation. The Admiralty has acknowledged the letter 
and the Committee is now awaiting further developments. 
Last week-end the Aberbaiden miners’ lodge decided to 
tender fourteen days’ notice on the non-unionist question. 
The Aberbaiden colliery, which includes Pentre at present, 
employs more than 1000 men and is one of the largest 
in the Garw district. Sir Clifford Cory, head of Cory 
Brothers and Co., Ltd., has made the offer of a free gift 
of a fully equipped hospital or convalescent home to the 
workmen of the company in the Rhondda and Ogmore 
Valleys. The terms of the offer are to be placed before 
the workmen of the respective collieries, of which there 


| are seven employing about 7000 men. 


Cardiff as an Air Port. 


Strong efforts are being made to place Cardiff 
on the map as an air port. The site for the proposed aero- 
drome is the Splott foreshore, and on Saturday last, there 
was quite a large gathering on the ground to see the arrival 
of a “ Puss Moth” and two “Gipsy Moth” planes, 
among the passengers being Mr. R. ley Hall, a member 
of the Bristol City Council, a director and founder member 
of the Bristol and Wessex Aeroplane Club, and chairman 
of the Bristol Airport Management Committee, who, 
on Monday, addressed the members of the Cardiff Rotary 
Club. Several of the airmen expressed the opinion that 
Cardiff was a wonderful site for an aerodrome. 

Electrical Mining Engineers. 

Last week the members of the Association of 
Mining Electrical Engineers held their annual convention 
at Cardiff, and thoroughly appreciated a well-arranged 
programme prepared for their enjoyment. Among the 
works visited was the Edison-Swan Cable Works, at 
Lydbrook, and a civic reception and dance followed at 
the City Hall, Cardiff. Friday was a heavy day in the 
work of the Conference. The morning was occupied with 
the domestic work of the general council of the Association. 
Later the delegates were the guests at lunch of the Mon- 
mouthshire and South Wales Coalowners’ Association, 
and this was followed by the annual general meeting 
of the Association, while, in the evening, the annual dinner 
and dance took place at the Royal Hotel. Major E. Ivor 
David, of Cardiff, was installed as president of the Associa- 
tion in succession to Mr. J. W. Gibson; Mr. F. Beckett, 


West Scotland, was elected senior vice-president ; Mr. 
R. Ainsworth, of the North-Western branch, junior 
vice-president, and Mr. Roslyn Holiday was re-elected 


treasurer. 


Industrial Co-operation. 


Considerable progress in the movement for 
co-operation between industrial leaders and the workers 
was reported at the third meeting of the executive council 
of the South Wales Council connected with the National 
Council of Industry and Commerce, held at Cardiff on 
Thursday last week, and presided over by Mr. F. C. Bond, 
chairman of Richard Thomas and Co., Ltd. The suggestion 
was made that statements relating to the position of the 
various industries should be prepared and circulated, and 
lectures given in industrial areas, so that the workmen 
could be assisted to understand the situation. Mr. Bond 


inquiry for coals from this district devoid of any special! said that he had already started to prepare a statement 





dealing with the steel industry, and he suggested that a 
committee should be set up to deal with the following 
classified trades :—Coal, heavy steel, steel for re-rollers, 
sheet bars, tin-plate, sheet tin, engineering, tubes and 
bricks. This suggestion was approved and Sir John 
Beynon is to be asked +o act as chairman of this committee 
and Captain Whitehead vice-chairman, while a number 
of leading industrialists were elected as the committee. 


The Tin-plate Trade. 


It is reported that the Welsh tin-plate pool, 
formed for the purpose of adjusting production to the 
demand, automat.cally ceased to operate as from Friday 
last week. It is understood that the advisory committee 
was to meet this week for the purpose of reviewing the 
position, but whether another scheme is formed or not 
there is no prospect of any organised restriction on pro- 
duction during the next three months 


Current Business. 


Exceptionally quiet conditions continue to be 
much in evidence in the steam coal trade. Best Admiralty 
large coals meet with very little demand, but Monmouth. 
shire qualities are well placed for orders, and some salesmen 
are asking for a slight premium on schedule minimum 
prices for prompt aupelies. Sized coals are irregular, 
while smalls are plentiful and some collieries have still 
to resort to the banking of supplies. The unfavourable 
situation for the industry as a whole is shown by the 
fact that in the early part of this week the number of idle 
tinping appliances at the various ports in this Channel 
was just over 40. Patent fuel and coke are featureless, 
while pitwood remains in very modest request with prices 
displaying no improvement. 








IRON AND STEEL PRODUCTION. 


ACCORDING to the report of the National Federation of 
Iron and Steel Manufacturers, the number of blast- 
furnaces in operation in this country at the end of May was 
eighty, a net increase of two since the beginning of the 
month, three furnaces having commenced operations and 
one having been blown out. Production of pig iron 
amounted to 346,500 tons, compared with 323,200 tons 
in April and 614,500 tons in May, 1930. The production 
included 88,100 tons of hematite, 122,400 tons of basic. 
107,100 tons of foundry, and 14,300 tons of forge pig 
iron. The May output of steel ingots and castings amounted 
to 435,100 tons, compared with 397,400 tons m April and 
691,900 tons in May, 1930. The following table shows the 
average monthly production of pig iron and steel ingot 
and castings in 1913, 1920, 1928 to 1930, and the pro 








duction in each month since May, 1930: 
Steel ingots 
Pig iron and 
castings. 
Tons. Tons. 

1913 monthly average 855,000 638,600 
1920 a 669,500 755,600 
1928 550,800 710,100 
1929 632,400 803,000 
1930 o 516,400 608,200 
1930—May 614,500 691,900 
June 563,200 600,100 

July 486,100 621,400 
August 416,700 451,300 
September 425,000 580,600 
October 415,000 512,500 
November 384,100 433,800 
December 349,800 337,200 
1931-—January 337,200 402,200 
February 318,200 486,400 
March 357,100 500,100 

April 323,200 397,400 

May 346,500 435,100 

CATALOGUES. 


Metrorouitan-Vickers Etecrricat Company, Ltd., Trafford 


Park, Manchester.—- Leaflets on arc welding equipments 
Heap, WricutTson anv Co., Ltd., Norton-road, Stockton-on- 
Tees.— Booklet on elevators, belt conveyors and screens. 
Srurntevant Enorxeerinc Company, Ltd., 147, Queen Vic- 
toria-street, 8.W. 1.—‘* Monogram and other Cast tron Fans.” 
GLENFIELD anv Kewwepy, Ltd., Kilmarnock.—The twentieth 
edition of the firm's catalogue of water and sewage appliances. 
Improvep Gears, Ltd., 23, Queen Anne's Gate, 8.W. 1. 
Particulars of the Wilson self-changing gear as applied to motor 
cars. 


A. Roperrtson, 23, Leadenhall-street, E.C. 3.—A booklet on 
“ Vitreflex " corrugated sheets, ridgings, gutters, flashings, 
pipes, &c 


Davin Brows anv Sons (HuppEeRsrieL_p), Ltd., Lockwood, 
Huddersfield. A new publication on helical single reducing and 
increasing gears. 

Ransomes anv Rarrer, Ltd., 
Particulars of the construction and uses of the 
universal excavator 

BurRMEIsTER and Wat, Ltd., 
of 619 motor ships equipped with 
up to January Ist, 1931. 


Waterside Works, Ipswich 
4 cubic yard 420 


Denmark .— List 
type oil engines 


Copenhagen, 
3. and W 


Norton Company, Worcester, Mass., U.S.A.—-Two booklets, 
“* Grinding and Heat Treatment as Causes of Cracks in Hardened 
Steel,’’ and *‘ Commercial Lapping.” 

Caret anp Co., Ltd., XL Engine Works, Coichester.—Sheet 
8.G. on four-cycle vertical oil engines from 2 to 28 B.H.P.; 
sheet X on the “ Excelite " generating plants. 


Betis’ AsBestos aND Encrveerine Surrims, Ltd., 157, 
Queen Victoria-street, E.C.4.—A 74-page loose-leaf folder of 
“ Bestobell ” asbestos and insulation products. 


Hatnorn, Davey anp Co., Ltd., Leeds.—A booklet on the 
7. Gargantua ” disi or for cutting into small pieces all 
objects, hard, soft or fibrous, encountered in sewage. 

RENNIE Too. Company, Ltd., 23, Boundary-street East, 

“Modern Cutting "Tools for Machine Tools,” 

by J. B. Rennie, and the first number of The Rennie Review. 

ConstavctionaL Ewyermerrinec Company, Ltd., Charles 
Henry-street, Birmingham.—List 162 of the “ Kwiksteam ° 
boiler ; List 163 of crosstube boilers ; List 164 of gas-fired boilers 
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Prices for Metals and Fuels. 













(1) Delivered. 
All delivered Glasgow Station. 


(2) Net Makers’ Works. 


rail at ovens and f.0.b. for export. 


(3) f.0.b. Makers’ Works, approximate. 


o.b. 


(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f. (a) Delivered Glasgow. 


Ordinary Ship, Bridge, and Tank Plates and Sections, 15/— if home 


a 


h 


(b) Delivered Sheffield. 





Pr 


(c) Delivered Birmingham. 
from associated British Steel Makers. 


IRON ORE. STEEL (continued). FUELS. 
N.W. Coast— Home. Export. SCOTLAND. 
(1) Native .. 16/— to 20/6 | N.E. Coasr— £3. d. £ s. d.| LANARKsHIRE— Export. 
(1) Spanish. . 16/- Ship Plates 815 0. 715 0] (£.0.b. Glasgow)—Steam .. 13/6 
N.E. Coast— Angles "at ie a Se » oe Ell.. 14/- 
Native 18/- to 21/- Boiler Plates (Marine) ei &. os rm Splint 14/6 to 16/ 
Foreign (c.i. ft.) 15/3 ” » (Land) 10 0 0. - * x Trebles 11/6 to 12/ 
Joists _ 815 0. : =. = o eo Doubles 11/- 
Heavy Rails .. 810 0. a = Singles . . 10/- 
PIG IRON. Fish-plates 12 0 0. — AyRsSHIRE— 
" Channels 10 5 0. £9 to £9 5s. (f.0.b. Ports)}—Steam 12/- 
aint eae Hard Billets 826. <n 17/- 
me Sed £8 d. Soft Billets 617 6. » « robles 11/6 
corLanD— , Frresuire— 
Hemette «. .. -. 310 0. a (f.0.b, Methil or Burnt- 
—/ > i "St = te : = ee: Sheey Bem .. ae island)—Steam on 10/3 to 12/- 
’ Fi ee aA Light Rails 810 Otc 81s 6 Screened Navigation aye to 17/6 
N.E. Coast— Billets 610 Oto 9 O O rn safe “A anil 
Hematite Mixed Nos. .. 3 3 6. 9.8; Bete, oa any 
No. 1 41rd Shee! dite ole ee x 340 Bars (Round) et. , ingles 10/- 
. . .OTHIANS— 

Cleveland— » (Small Round) 610 Oto 615 0 . (f.0.b. Leith}—Best Steam 1l/- 
No. 1 4.4. 310 Hoops (Baling) ee ss. 915 0 Secondary Steam .. 10/6 
Siliceous Iron 24 @. 310 » (Soft Steel) .. 9 00.. .. 815 0 Trebles 1Z/- 
No. 3 G.M.B. .. 218 6. 218 6 Plates tess 817 6to 9 2 6 Doubles .. 11/- 
No. 4 Foundry 217 6 217 6 » (Lanes. Boiler) 900. Singles 10 
No. 4 Forge 217 0 217 0 | S#eFrm~p— 

Mottled 216 6 216 6 Siemens Acid Billets 9 10 0 (basis) — ENGLAND. 
White 216 6 216 6 Hard Basic : 8 2 Gand8 12 6 - (8) N.W. Coast— 
Intermediate Basic , €°e 3 ‘ Steams 20/- 
MIDLANDsS— Soft Basic 6 0 Oto 6 5 O Household 30/— to 51,- 
(e) Staffis.— (Delivered to Station.) Hoops... 910 Oto 915 0 Coke 20/— to 20/6 
All-mine (Cold Blast) - on Soft Wire Rods 715 0. NORTHUMBERLAND — 
North Staffs. Forge .. 3 1 0.. MIDLANDs— Best Steams 13/6 
% » Foundry.. 3 6 0.. - Small Rolled Bars 610 Oto 7 2 6 Second Steams 12/- 
P 5 5 5 Steam Smalls 7/6to 8/- 

(¢) Northampton — Seatntahtiysd te 9 ets 8 Unsereened 12/6 to 13)- 
Foundry No. 3 3 2 6 ~ (2) Staffordshire Hoop 910 0 Household 27/- to 39/~ 
Forge es ee 217 6 _ (a) Angles 8 7 6 . Dur#aamM— 

(e) Derbyshire (d) Joists 815 0. Best Gas ’ 14/6 
No. 3 Foundry Jah <e a Bae — (d) Tees : 976. Second — to 13/6 
ee rea o (d) Bridge and Tank Plates 8 17 6 _ Household 35/~- to 37/- 

Boiler Plates .. wt 6. _— Foundry Coke ve ot a6f- 
(3) Lincolnshire— SHEFFIELD— Inland. 
No. 3 Foundry is _ — - oo cesar ee Best Hand-picked Branch 24/6 to 25/6 — 
No. 4 Forge : . Derbyshire Best Bright House 19/- to 20/- - 
Basic 06: tn, ee NON-FERROUS METALS. Best House Coal .. 18/6 to 20/- 
Swansza— Screened House Coal 17/-— to 18/- 
(4) N.W. Coass— Tin-plates, I.C., 20 by 14 f.o.b. 14/- to 14/3 v0 » Nuts 14/6 to 15/— 
N. Lanes. and Cum.— Block Tin(cash) .. . 101 15 0 Yorkshire Hards .. 15/— to 16/6 
{3 19 6 (a) _ - (three mented 103 7 6 Derbyshire Hards . . 15/— to 16/6 
Hematite Mixed Nos. .. {4 1 6 (6) - Copper (cash) 347 6 Rough Slacks 8/6 to 9/6 
¢ 6 6@) _ » (three months) .. 35 0 0 Nutty Slacks .. 6/-to 7/6 
_ Sretntenrememnntigiagtaiy —_— Spanish Lead (cash) 11 5 0 Smalls 4/-to 5/6 
A » (three months) 1113 9 Blast-furnace Coke (Inland) 12/3 on rail at ovens 
MANUFACTURED IRON. Spelter (cash) ll 0 6 Furnace and Foundry Coke (Export), f.o.b. 14/— to 15/- 
oo Export. » (three months) .. 1110 0 (9) SOUTH WALES. 
£s.d £ s. d.| MANcuEstzn— Carpirr— 
ScormzauD— Copper, Best Selected Ingots 38 0 0 Stcans Coals : 
Crown Bars 10 5 0 915 0 >. ees ie Best Smokeless Large .. 20/- to 20/3 
Best - » Geaghon . yh Second Smokeless Lar 18/9 to 19/9 
ond Smokeless ‘ge / 
- Tubes (Basis Price), Ib. 0 0 10} pany tar“ 18/6 to 19/3 
N.E. Coast— Brass Tubes (Basis Price), Ib. 0 0 9 oe = / “4 
fron Rivets .. .. .. 11 5 0. » Condenser, Ib. ; 0 011} Oodinesy Dey Len Sago 6 S8/- 
a Best Black Vein Large 18/3 to 18/9 
Common Bars -- 1010 O. “= Lead, English . . 12 17 6 e 2 
Best Bars ; ce, «en Bo Forcien.. 1115 0 Western Valley Large .. 18/— to 18/6 
” gn “ = ' 
Double Best Bars... .. 1110 0. Spelter 1115 0 Best Eastern Valley Large . 17/9 to 18/- 
Treble Best Bars 200. save ay E Ordinary Eastern Valley Large .. 17/9 to 18/- 
Aluminium (per ton—raw ingot) £85 Best Steam Smalls a % 13/6 to 14/- 
Lancs.— = yee Ordinary Smalls 11/6 to 13 
Crown Bars .. oa, a a a ~ Washed Nuts ‘~~ s 18/— to 21/— 
Second Quality — i” 2 © és — No. 3 Rhondda Large . 19/9 to 20/3 
BE: meivme: no;-enlin Oulihos = FERRO ALLOYS. ¥ » Smalls .. 15/— to 16/- 
2 Wesiine Tungsten Metal Powder 1/11% per Ib. No. 2 2 Large .. 17/— to 17/3 
— 3 Ferro Tungsten 1/8} per Ib - - Through 15/6 to 16/- 
Crown Bars tidied - Per Ton. Per Unit. » Smalls 14/- to 14/3 
Best Base e's no m..® a Ferro Chrome, 4 p.c. to 6p.c.carbon .. £21 0 0 7/- Foundry Coke (Export) 22/- to 36/6 
YO es ce cree BO @ a ni “ 6 p.c. to 8 p.c -. £200 0 0 7/- Furnace Coke \‘*xport) 16/6 to 17/6 
MIDLaANDs— -_ ’ 8 p.c. to 10 p.c. . £20 0 0 7/ Patent Fuel se ee 20/— to 20/6 
Crown Bars : ~i a. Bee FT 6 os ~ Specially Refined Pitwood (ex ship) . . 22/6 to 22/9 
Marked Bars (Staffs. = yy ey re - - . Max. 2 p.c. carbon - £31 0 0 10/- SwanszEa— 
Nut and Bolt Bars -. 810 Oto 9 0 0 — . » lLp.c. carbon . £34 0 0 12/- Anthracite Coals : 
Gas Tube Strip .. .. 1012 6.. —_— ‘ » 0-70p.c.carbon £36 0 0 14/- Best Big Vein Large 35/— to 37/6 
» carbon free 10d. per lb. ees ae 27/- to 31/6 
—— Ae sat Metallic Choenten .. 2/7 per Ib. Red Vein : 22/6 to 27/6 
STEEL. (d) Ferro Manganese (per ton) . . £11 0 0 for home Machine-made Cobbles 41/6 to 45/- 
“ el i “ .. £11 10 0 for export Nuts. . 43/- to 46/- 
(6) Home. (7) Export.| | Silicon, 45 p.c. to 50 p p.c. . £10 10 0 scale 5/- per Beans 24/9 to 28/3 
£ os. d. £ s. d. unit telling, Be 21/- to 21/9 
(5) Scortanp— “ » TMpe. . £15 0 O scale 7/-— per Breaker Duff . . 8/6to 9/6 
Boiler Plates (Marine) .. 10 10 0 10 10 0 unit Rubbly Culm 8/6to 9/6 
» (Land) 1010 0.. 10 0 0 » Vanadium . 12/9 per Ib. Steam Coals : 
Ship Plates, jin.andup 815 0.. 715 ©] | Molybdenum 4/2 per Ib. Large... 20/— to 20/6 
Sections .. . oP OD ad 55 1 Ts Titanium (carbon een) . 9d. per Ib. Seconds .. 18/— to 20/- 
Steel Sheets, fin. .. 710 0t0715 0 8 O O| Nickel (per ton) ee .. £170 Smalls .. .. 11/6 to 13/- 
Sheets (Gal. Cor. 24 B. G. ) - 10 10 ©} Ferro Cobalt .. 9/— per Ib. Cargo Through 16/— to 17/6 
(4) Delivered Sheffield. (5) Glasgow, Lanarkshire, and Ayrshire. (6) Home Prices— 


(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 
(d) Rebate : Joists (minimum), 22/6 ; 
(¢) Delivered Black Country Stations. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


Unifying Paris Transport Systems. 


Tue public transport services in the Department 
of the Seine are worked under concession from the Paris 
Municipality, which transferred its powers to the Conseil 
Général de la Seine when an extension of the city 
boundaries required a unity of organisation over the whole 
Department. The tramways and omnibuses are run by 
the Société de Transports en Commun de la Région 
Parisienne, and the financial results, showing a deficit 
of 180 million francs, are so discouraging that the Conseil 
Général has decided not to renew the concession, but to 
invite offers from others. The only two applicants are 
the existing company and a new concern known as the 
Compagnie Métropolitaine des Autobus et Tramways de 
la Région Parisienne. The latter is an offshoot of the 
Metropolitan Railway Company, which thus aims at 
securing a monopoly of all the public transport services 
in the Department of the Seine. A report has been 
prepared for the Conseil Général recommending an accept- 
ance of this new offer. The Paris Metropolitan Railway 
Company is successfully working its system, and the exten- 
sion of lines to the outer suburban towns has already begun, 
while it is proposed eventually to construct two transversal 
lines, one from north to south, which will put the air port 
of Le Bourget into direct communication with the city, 
and the other from east to west as far as the Forest of 
Saint-Germain. In the report presented to the Conseil 
Général, it is suggested that the omnibus and tramway 
services should be completely reorganised, and among 
the proposals are: (a) the suppression of some of the 
tramways; (6) the running of omnibuses with one class 
of passengers only, and one man in charge, as is being 
done in the suburbs where the driver sees that passengers 
obliterate their tickets on entering, and (c) the issuing of 
tickets which will be available alike on the omnibuses 
and tramways and on the Metropolitan Railway. The 
managing director of the company now working the 
omnibuses and tramways warns the Conseil Général that 
if it accepts the new offer the Metropolitan Railway Com- 
pany will endeavour to divert all the surface traffic to the 
railway. 


Shipping Troubles. 


The shipping crisis has seriously affected the 
Compagnie Générale Transatlantique, which is said to have 
a deficit of no leas than 315 million frances. The losses 
are attributed largely to the heavy expense of meeting 
competition for the North Atlantic traffic, culminating 
in an expenditure of something like 600 million francs 
for the super liner under construction at Saint-Nazaire. 
The situation is being examined by the Government, 
which is disposed to sanction a reduction of capital and 
a moratorium for the payment of the company’s liabilities, 
and it is considering the proposal of two shipping companies 
and a firm of shipbuilders to provide additional capital. 
One complaint against the Compagnie Générale Trans- 
atlantique is that it has neglected the traffic with North 
Africa. On the other hand, a heavy expenditure in that 
direction would presumably not now be justified in view 
of the Government's intention to build three fast ships 
for the cross-Mediterranean service under the national 
equipment scheme. 


The Bridge Collapse. 


Further details of the suspension bridge crossing 
the river Lisle, a tributary of the Dordogne, at Saint- 
Denis-de-Pile, which collapsed during the acceptance test 
and caused twelve deaths and serious injuries to many 
others, appear to indicate that the catastrophe may have 
been due to the use of faulty material, and also, possibly, 
to the fact that the weight of the reinforced concrete road- 
way may have exceeded what had been provided for. 
The length of the bridge was 67-5 m. and the width 6-8 m. 
The roadway was suspended by 64 steel rods. - During the 
test the pavements were loaded with 360 kilos. per lineal 
metre, and then 16 lorries carrying loads of from 10 to 16 
tons, making a total of 237 tons, were to have passed on 
to the bridge. There is no indication of the actual weight 
of the reinforced concrete roadway. It appears that only 
nine lorries had been driven on to the bridge when the 
leading lorry struck the balustrade and all the vehicles 
stopped. There was a noise like that of a machine gun 
as all the 32 suspension rods on one side snapped and 
the bridge fell into the river. An examination is being 
made into the quality of the steel employed for the sus- 
pension rods. 


Steel Production. 


The latest figures of steel production in the five 
countries belonging to the Cartel show that the total in 
April, amounting to 1,971,100 tons, was the lowest yet 
recorded, and was 219,000 tons below the aggregate 
quotas. The countries exceeding their quotas were France, 
with 15,000 tons more than the maximum allowed it, 
and the Saar with 2700 tons in excess. Notwithstanding 
that Belgium failed to reach its quota by a small margin, 
it, nevertheless, increased its steel output during the 
quarter, and that is attributed to the efforts of Belgian 
steel makers to improve their position with a view to 
obtaining a higher quota during the negotiations for the 
reconstruction of the Cartel. The figures for the second 
quarter of the year will certainly show a further drop in 
the French production, and probably also in that of other 
countries. So far as Germany is concerned, mill and forge 


owners are refusing business at present ruinous prices, and 
have, for the most part, withdrawn from the international 
market, from which it may be inferred that the German 
steel production during the present quarter will show a 
further heavy decline. 














British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


DYNAMOS AND MOTORS. 


348,206. February 14th, 1930.—DyNaMmo-ELEcTRIC MACHINES, 
Gustaf Adolf Juhlin, of “ Redscar,’’ Moss-lane, Timperley, 
Chester; Donald Bright Hoseason, of “ Grimsworth,"’ 
Groby-road, Bowdon, Chester, and Associated Electrical 
Industries, Ltd., of Bush House, Aldwych, Westminster. 

This invention relates to A.C. dynamo-electric machines 
having cylindrical stators and rotors and small air gaps, and 
comprises improved cooling arrangements applicable more 
especially but not exclusively to such machines having rotors 
of considerable axial length, such, for instance, as high-frequency 
generators and induction motors. Inlet openings and air passages 
are arranged in such manner that external air can enter the 
yoke or frame substantially in the centre, as shown by the arrows, 
and may flow axially along the stator core in passages radially 
outside the stator slots, towards both ends of the stator 
and then over and/or amongst the stator end windings to 
outlet openings at the ends of the machine. For the cooling 
of the active portion of the rotor other inlet openings and air 
passages may be arranged in such @ manner that external air 
can flow into the centre of the rotor from both ends and then 
mainly flow axially along the rotor core towards both ends, and 
conveniently through the same outlets through which the stator 
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cooling air passes. The air is preferably drawn through the 
machine by means of two fans, one at each end of the machine. 
Preferably the fans are of relatively large diameter. The fans 
may be carried on conical members secured to the rotor spider, 
the rotor cooling air entering within the conical members 
from an inlet at each end of the machine. Baffles may be 
secured to the stator frame for assisting the operation of the 
fans. The stator cooling air may pass through axial channels 
provided in the periphery of the laminations, whilst the rotor 
cooling air may pass through channels provided between the 
outer periphery of the spider and the inner periphery of the 
rotor laminations, the latter being preferably provided with 
serrations for increasing the cooling surface. A _ central 
radial passage may extend through the rotor core to allow 
@ smal! proportion of air as permitted by the radial dimensions 
of the air gap to flow along the latter towards both ends of 
the machine. The stator core end plates may be provided with 
passages and or may be spaced away from the stator lamina- 
tions, so that some of the air may pass radially inwards and 
thence amongst the stator end coils. The rotor end coil supports 
may be provided with radial passages through which some of 
the rotor cooling air may pass amongst the rotor end windings 
or connections.._Mvy 14th, 1931. 


TRANSMISSION OF POWER. 


347,949. June 20th, 1930. 
Srtenctno TootHep GEAR 
Wuee ts, David Brown and 
Sens (Huddersfield), Ltd., 
Huddersfield, and H. E. 
Merritt. 


It is said in this specifica- 
tion that the noise of gearing 
is largely due to the vibration 
of the rim and spokes or web 
of the wheel through the action 
of the teeth. As a consequence, 
the inventors separate the 
toothed ring from the remain- 
der of the wheel by means of 
an insulating material, such 
as asbestos, which is soft, but 
relatively inelastic—May Tth, 
1931. 
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348,476. August Ist, 1930.—E.ectric Castes, Siemens- 
Schuckertwerke Aktiengesellschaft, Berlin-Siemensstadt, 
Germany. 


The object of this invention is to provide a cable terminal 





having a good distribution of potential and a large resistance 
to flash-over. According to the invention these results are 
obtained by embedding in the insulation, either without the 
use of metallic insertions or in common with them, insertions A, 
having a resistance which is small relatively to that of the insula- 








tion, while their ductivity is iderably less than that of 
metallic insertions ; all insertions embedded in the insulation 
being insulated from one another and from the surroundings. 
The insertions may be composed of paper strips, with which 
definite quantities of lampblack, or graphite are mixed with the 
paper during manufacture.— May 14th, 1931. 





GAS PRODUCERS. 


348,501. October 20th, 1930.—Maxine Cansurnetrep Water 
Gas, Humphreys and Glasgow, Ltd., Humglas House, 
Carlisle-place, Westminster. 

This specification explains that if a cheap oil is used in the 
carburation of water gas there is a tendency for the fuel bed 
to become clogged with unburned carbon, from the oil, on 
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account of the fall in temperature during the period of the cycle 
when gas is being made. Consequently, the inventor builds 
a pier A of refractory material in the centre of the fuel bed. 
This pier becomes incandescent during the blowing part of the 
cycle and stores up sufficient heat to ensure the complete 
gasification of the oil sprayed in at B.— May 14th, 1931. 


CRANES AND CONVEYORS. 


348,494. September 25th, 1930.—Ber.t Conveyors, L. Krieger 
2 bis, Avenue Jean-Jaurés, Arcueil (Seine), France. 

In some forms of conveyor light and thin articles, such as 
sheets of paper, are transported by being gripped between two 
bands. If the conveyor turns a corner the two bands, according 
to previous constructions, pass over one pulley, as shown in 
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Fig.| 
Fig. 1. The result is that there is friction between the two on 


account of the difference in the radii of curvature. This friction 
is objectionable, if only on account of a static electrical charge 
produced. As a a the inventor separates the two 
bands at the corner an them over separate pulleys, as 
shown in Fig. 2, and then brings them together again by a guide 
pulley. Fig. 3 shows an alternative arrangement.—-May 14th, 
1931. 


PUMPING AND BLOWING MACHINERY. 


348,390 May I6th, 1930.—Om-circuLaTING PuMPs FOR 
Evectric Transrormers, Drysdale and Co., Ltd., of 
Bon-Accord Works, Ferry-road, Yoker, Glasgow, and John 
Whitehead Wilson Drysdale, of the same address. 

In electric transformers of the oil-cooled type it is usual 
to allow thermo-syphon oil circulation up to a certain degree 
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of load. In connection with the thermo-syphon circulation 
of fluids it is sometimes desirable or necessary to assist or replace 
the thermo-syphon circulation by means of # flow impeller 
or pump, and in pumps for this service, in order to ensure free 
flow during the period when the pump is not running, a by-pass, 
with an automatic non-return valve, is usually provided. The 
valve closes when the pump is operated and opens when the pump 
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is stopped. An object of the invention is to overcome the dis- 


insulation resistance. Two leads from a public supply mains 





advantages of automatic by-pass valves. An axial flow impell 
or — A is mounted on the lower end of a vertical pump 
spindle B, preferably by means of splined keyways C, so as to 
be slidable between a stop-nut D at the foot of the spindle and 
a thrust washer or collar bearing E suitably positioned on the 
spindle, so that when the impeller A bears against the washer 
E the impeller is in the proper working position in the port or 
passageway F in the i dividing the suction branch G from 
the discharge branch H of the pump body. When the motor J 
is started the thrust of the rotor A causes the rotor to travel 
up the spindle B from the position indicated by dotted lines 
This upward movement is caused by the helical effect of the 
blades and the end thrust oceasioned by the screw effect. 
Upward movement of the rotor A is stopped by means of the 
thrust washer E on the shaft at the proper point to avoid leakage 
between the suction and pressure sides of 

as the motor is running the impeller A remains in the working 
position and maximum flow is provided. As soon as the motor 
stops, however, the thrust on the impeller falls to zero and the 
weight causes it to slide down the spindle B to the stop-nut D, 
thus allowing a clear passage for the liquid.— May 14th, 1931. 


MACHINE TOOLS AND SHOP APPLIANCES. 


347,962. July Ist, 1930.—Exrrupine Mera. Pires, P. Dun- 
sheath, ‘* Hesket,”’ Church-avenue, Sidcup, Kent. 

This apparatus is intended for the continuous lead sheathing 
of cables. The cable goes upwards through the centre of the 
machine by way of the inlet A. Molten lead is supplied to the 
container B from the tank C and is kept melted by the gas burner 
D. Inside the container there is a hollow mandrel F, through 
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which the cable passes, that is Muted longitudinally. Surround- 
ing the mandrel there is an internally screwed sleeve F, of which 
the screw gradually fades away towards the top. This sleeve 
is rotated by the gearing G. The result is that the lead is foreed 
upwards round the cable through the die H. The fluting on the 
mandrel prevents the lead rotating as a mass with the screwed 
eleeve.— May 7th, 1931. 


348,398 May 19h, 1930. 
Povrine Mouiren METALs, 
A. Johansson, Finspong, 
Sweden. 

In order to prevent the 
inclusion of air ail other gases 
in an ingot while it is being 
poured, such inclusion being 
generally due to the free fall of 
the metal from the furnace in 
the form of a jet, the inventor 
mounts the furnace A and the 
mould B on a common trunnion 
C. On pouring the two are 
gradually tilted, as shown in 
the three views, and a quict 
exchange of the metal is effected. 

May 14th, 1931 





348,426. June lith, 1930.—INcot Movtps, Firth-Sterling | 
Company, McKeesport, Allegheny County, Pennsylvania. 
This invention aims at the more complete removal of the segre- 
gated material which forms in the “ pi ” part of a metal 
ingot. One suggested form of ingot mould is shown in the draw- 
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ing reproduced. It is, it will be seen, three-armed in cross section, 
and is made of several pieces bolted together. The ingot made 
in this mould is cut so as to remove the three arms from the | 
central triangular core, which, it is claimed, will contain prac- 
tically all the segregation. The three arms are then separately | 
worked up into any desired form.-—May 14th, 1931. 


MEASURING AND TESTING INSTRUMENTS 


348,559. December 12th, 1929.—Testinc THE INSULATION OF 
ELecrricaL Apparatus, Arthur George Bullen, of 79, 
West Walls, Carlisle, and Ernest Love Lee, of Standard 
Works, Station-road, Hounslow, Middlesex. 

According to this invention, the characteristic pro: jes of 
electric glow discharge tubes are utilised to indicate c in 





the pump. As long | 


| 348,367. 


are indicated at A B, and a glow discharge tube at C. Two 
eonductors between which the insulation is to be tested are 
shown at D E, and a variable resistance, shunted across the glow 
discharge tube at F. The glow discharge tube is so chosen that 
when connected in circuit without the resistance F, ionisation 
will take place when the insulation resistance between the con- 
ductors D E is in excess of that at which an indication or warn. 
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| ing is required. 
ionisation, and so that the potential difference across the elec- 
trodes of the discharge tube C is less by a predetermined amount 
than the critical potential difference at which ionisation of the 
contents of the tube C will take place. As a result, a predeter- 
mined diminution of the insulation resistance between the con- 
ductors D E will result in ionisation in the tube C to give the 
desired indication or warning.—May 12th, 1931 





MISCELLANEOUS. 
348,146. February 7th, 1930.—Mercury Varour Recririres, 
Aktie lischaft Brown, Boveri et Cie., of Baden, 
| Switzerland. 


This specification describes an arrangement for reducing 
| the quantity of vapour in front of the anodes of mereury vapour 
| rectifiers by controlling the effective surface of the cathode 

mercury in accordance with the size of the cathode spot, which 
varies with the current in the arc. The object is to reduce the 
danger of arcing back. To the bottom plate A of the rectifier 
easing the cathode plate B is fixed by means of an insulator C. 
| The usual water cooling arrangement is shown at D. The cathode 
| closing plate has a conical trough E, which contains the cathode 
mercury and is connected by the tube F with the mercury vessel 
G. His a conical insertion disposed between the bottom of the 
casing and the cathode closing plate, and is made of refractory 
non-conducting material, which effectively prevents the cathode 
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| Spot from wandering to the casing. In order to prevent the 
| mercury condensed on the walls of the casing from flowing 
back to the cathode over the bottom plate, a collecting gutter 
| J is provided, from which the collected mercury is returned 
| through the pipe K to the cathode mereury. The effective 
mercury surface of the cathode is controlled in dependence 
on the size of the cathode spot by the magnet M, which is ener- 
| gi by the are current, and the armature of which acts on 
the elastic casing of the vessel G. In this way the mercury 
level is raised and lowered momentarily without oscillations. 
In order that the mercury flowing back out of the collecting 
gutter J shall not interfere with the control of the cathode 
mercury, a valve N is provided in the downcomer K, and prevents 
the mercury being deflected and, consequently, prevents oscilla- 
tions in the mercury column. —May 7th, 1931 


May 6th, 1930.—-Cooxtive Devices ror THE ANUDES 
ror Metat Varovur Rectriers, Uno Lamm and Allmanna 
Svenska Elektriska Aktiebolaget, both of Visteras, Sweden. 

In rectifiers containing metal vapour, such as mercury vapour, 
as a conducting medium, it has been found to be of importance 

to keep the anodes at a substantially constant, but not too low a 

temperature. According to this invention, the passage between 

the interior of the anode proper and the condensing device, 
which is situated outside the ptacle wall, is heat-insulated 
against the packing, which forms the vacuum-tight joint between 
the anode and the electric insulator, so that this packing is 
protected against undue heating, 
and indirectly also the electric 
insulator and the packing sur- 
rounding it. A is an anode for a 
metal vapour rectifier, consist- 
ing, for instance, of pure iron, 
and D is an insulator adapted to 
be inserted in the upper wall of 
the rectifier receptacle and to 
be surrounded by a packing so 

L as to form a vacuum-tight 

joint. The anode is hollow, and 

its interior space is filled to a 

certain height with a cooling 

liquid B,such as mereury. The 
anode carries a tubular extension 

C, extending upwards through 

the insulation D and through a 

packing box E, with packing con 

sisting, for instance, of mercury 
and adapted to form a vacuum- 
tight joint between the tube 

C and insulator D. In order 

to protect the inner packing as 

well as the electric insulator D 

and the packing surrounding it 

against undue heating from the 
mercury vapour, the latter is 

led through a central tube G 

surroun by heat-insulating 

Ys material H. A portion of the 

Y W, tube C above the insulator and 

LLL kings carries cooling ribs 

for effecting the condensa- 


tion of the mercury vapour. The central tube G for the 
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vapour to carry forth the gas in the upper end of the tube ( 
and make it circulate upwards through the tube L and down 
wards through the annular space bet ween the tube L and the tulx 
C. This annular space forms the condensing chamber, from whic) 
the mereury flows down into the anode through the pipe M. 
which is bent upwards at its lower end to form a liquid seal 
for preventing the rising vapour from passing through th: 
pipe..- May 14th, 1931. 











Forthcoming Engagements. 


Secretaries of Inetitutions, Societies, «&c., desirous of having 


| notices of meetings inserted in this column, are requested to note 
| that, in order to make sure of its insertion, the necessary information 


R of the week preceding the meetings 
The resistance F is then adjusted to prevent | 





should reach this office on, or before, the morning of the Wednesday 
In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated 


ro-DAY 


PuysicaL Soocmry.At the Imperial College of Seienc: 
Imperial Institute-road, South Kensington, 8.W.7. Diseuasion 
on “ Audition." The meeting will be held in two sessions, 
3 to 4.30 p.m. and 5.15 to 7 p.m., with an interval for tea between 
4.30 and 5.15 p.m. Council meeting at 2 p.m 


TO-DAY axnp SATURDAY, JUNE 20rn 
InstiruTION oF MunicrrpaAL AND County ENGINEERS 
Birmingham. Fifty-eighth annual general meeting and con 

ference. For programme see page 524 


SATURDAY, JUNE 20rn 
Nortru of Enetanp Insrrrute of Minine AND MecHanicar 
Enorveers.—In the Lecture Theatre of the Institute, Newcastle 
upon-Tyne. “Interim Report of the Support of Workings in 
Mines Committee,” by Mr. Arthur Walker, Investigator to the 
above Committee. 2.30 p.m 


MONDAY vo WEDNESDAY, JUNE 22xp vo 241TH 


Institution or Hratine ann Ventinatine Exormverns 
Summer meeting at Harrogate 


WEDNESDAY, JUNE 24rn. 


Srarrorpsurre Tron anv Street Insrrrvre.— Annual excur 
sion. Visit to the National Physical Laboratory, Teddington 


MONDAY to SATURDAY, JUNE 20rm to JULY 41x 
InstrruTion or Navat Arcarrecrs.— Paris summer meeting 
For programme see page 514. 

Seconp IwrerNationan Coneress or Tae History oF 
Screxce anp TECHNOLOGY For programme see page 524 


WEDNESDAY to FRIDAY, JULY 8rn ro lOrn 


INsTITUTION oF MINING ENGINEERS. Ninety-third general 
meeting at Manchester. For programme see page 690 


THURSDAY, JULY Ora. 


British Evscrro-Farmine Conrerence.—In the Members’ 
Large Tent, Royal Agricultural Show, Warwick. Sixth Con 
ference. “ Electricity on the Farm, including Dairy and 
Poultry Farming,” by Mr. M. M. Harvey. 3 p.m. 


MONDAY ro SATURDAY, JULY 13ra tro 18rs 
Society or Cuemicat Inpustry.— Jubilee Celebrations 


For provisional programme see page 471. 








PBRSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Wattrer Henry Purwett, M.I. Mech. E., has been 
appointed chairman of the directors of Herbert Morris, Ltd.. 
Loughborough, in succession to the late Mr. Herbert Morris 


May Ow Burner (Enotanp), Ltd., of 15, Great James 
street, London, W.C. 1, is removing at an early date to large 
offices at Lion House, 72/75, Red Lion-street, Holborn, W.C. 1 


Masor H. Wayouts Prance, who has been London manager 
of the Relay Automatic Telephone Company at Marconi House 
for the past nine years, has now joined the staff of Radio Centra! 
Exchanges, Ltd., at 37, Walbrook, F.C. 4, in the capacity of 
chief engineer and contract manager 








CONTRAOTS. 

Rosert Dempster aNp Sons, Ltd., of Elland, Yorks, have 
received the order from the County of London Electric Supply 
Company for the boiler-house coal-handling plant extensions 
at Barking power station. The plant comprises two 125 tons 
per hour gravity bucket conveyors 


Tae Pvutsometer Enorxveerine Company, Ltd., of London 
and Reading, has received an order for the supply and erection 
of engine and electrically driven pumping plant for the City of 
Chester sewage works. The plant comprises three l5in. and 
three 12in. centrifugal pumps. When all the pumps are in 
operation the combined delivery will exceed 28,000 gallons per 
minute of screened sewage against a head of approximately 50ft 








AssociaTIoN or Consuttinc Enoinegers (Inc.).—At the 
first meeting of the new Committee, Mr. 8. C. Lewis, M. Inst 
C.E., of Messrs. Lewis and Lewis, 15, Victoria-street, West- 
minster, 8.W. 1, was unanimously elected Chairman of the Com- 
mittee of the Association for the ensuing year. Mr. A. H. 
Dykes, F.C.G.1., M. Inst. C.E., M.I.E.E. (Handcock and Dykes), 
and Mr. 8. R. Raffety, M. Inst. C.E., M.I. Mech. E. (Rofe and 
Raffety), were appointed joint honorary secretaries. 


Lovensorover CoLttece : British Emprre SCHOLARSHIPS. 
The entrance examinations for the award of British Empire 
Scholarships in the Faculty of Engineering, pe 
College, have now been completed and the awards made. e 
scholarships are tenable at Loughborough for the full period of 
the Diploma Course, and the Governors of the College have 
approved the following awards for 1931-1932 :—{1) G. R. J 

Jain-Heapy, St. Joseph’s College, Naini Tal; (2) F. Dossor, 
Hymers College, Hull; (3) H. J. Jenkins, Wellingborough 
School; (4) R. J. Gaul, Plumtree School, South Hhodesis ; 
(5) 8. Favel, Royal Commercial Travellers’ Schools, Hatch End, 
bracketted with M. I. F. Green, Giggleswick School, Settle. 
These scholarships are open to all British subjects resident in 
any of the Empire, and are of the value of £75 per annum. 
Applications were received from a large number of the public 
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rising mercury vapour, ends in a nozzle K, forming togeth 





with a surrounding tube L, a jet apparatus which will cause the 
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India, and the Federated Malay States. 
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